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EXECUTIVE SUMMARY

This report presents the results of a site-wide investigation of surface water and sediment 
performed at the former Raritan Arsenal from 1 August 1994 through 3 February 1995 as part 
of the Phase n Remedial Investigation (RI). The objectives of this document are to: (1) review 
physical site characteristics pertaining to surface water hydrology, drainage history, and wetlands 
at the former Arsenal; (2) present results of surface water and sediment sampling conducted in 
August 1994, as well as limited soil sampling conducted in Area 10 during the same period; and
(3) identify potential contaminants of concern, as well as their potential sources and migration 
pathways in surface water. Results of surficial and subsurficial soil sampling, and groundwater 
investigations are presented in separate reports.

The results of the Phase II RI surface water and sediment investigation indicate that most of the 
southern two thirds of the former Arsenal consists of tidal estuarine wetlands dominated by 
common reed-grass (Phragmites communis), while most portions of the northern third of the site 
which have not been developed consist primarily of palustrine (freshwater) forested and emergent 
wetlands. Site drainage is in a southerly direction toward the Raritan River. Surface waters on 
site are classified by NJDEP as freshwater (FW-2) or estuarine (SE-1). The dividing line 
between freshwater and estuarine areas of the site corresponds approximately with the 100-year 
floodplain, except that past activities in the eastern portion of Area 16 and in Area 14 have 
altered surface hydrology so that waters over much of these areas are no longer estuarine. On 
the basis of field reconnaissance and review of aerial photography, seven major drainage areas 
were identified according to present surface flow patterns. These are the East Ditch Drainage, 
Black Ditch Drainage, Red Root Creek Drainage, Central Ditch Drainage, Area 12 Ditch 
Drainage, Old Red Root Creek Drainage and County Park Drainage. All site drainage 
discharges to the Raritan River.

The results of the previous Phase I investigation and the site-wide Phase II surface 
water/sediment investigation indicated that concentrations of trichloroethene (TCE), polycyclic 
aromatic hydrocarbons (PAHs), heptachlor epoxide, and metals (arsenic, lead, copper, nickel, 
zinc, cadmium, chromium, mercury) detected in surface water are of potential concern at 
selected areas sampled on the former Arsenal site. In sediment, concentrations of PAHs, DDT 
compounds, heptachlor epoxide, aldrin, and metals (arsenic, lead, copper, nickel, zinc, 
cadmium, chromium, mercury, silver) were identified as contaminants of potential concern in 
selected areas of the site.

Contaminants present at concentrations exceeding either surface water standards/criteria or 
sediment quality guidelines do not immediately warrant remediation or ecological concern. In 
many cases the criteria were adopted with other intentions (e.g. effluent regulation or drinking 
water criteria), or were developed bn the basis of incomplete information or using data from a 
variety of Studies unrelated to the Rantan Arsenal investigation. Hence, exceedances of these 
guidelines merely represent potential areas of concern, and should be interpreted with caution.

sb\RARITAN\R0I_D08\SEDSURWA. FIN ES-1
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The talait of comparing analytical results to these published criteria/guidelines has been to focus 
me Phase H investigation on specific potential contaminants and physical areas of concern at me 
ormer Arsenal. It is recommended mat me following general investigations be carried out prior 

to any further investigation of specific surface/water sediment areas of concern at the former

* "Background" or "Reference Area" sampling should be undertaken to facilitate 
interpretation of me site-specific sampling results.

Surface water and sediment should be sampled within me Raritan River, bom upstream
and downstream of me former Arsenal site to ascertain background levels of metals and 
other contaminants.

® Development activities and plans for the Raritan Center Industrial Park and other areas 
within the former Arsenal should be identified, as construction activities undertaken 
during and following me completion of me sediment and water investigation have 
resulted in further alteration of site hydrology and have potentially affected contaminant 
migration and transport.

° Further evaluation of contaminant source areas is required; including identification of 
potential non-DOD sites potentially contributing contaminants to me former Arsenal, a 
more detailed identification of me stormwater collection and distribution system layout 
for me developed portions of me former Arsenal, and additional research to determine 
the exact nature and circumstances related to the historical dredging/filling operations 
which have impacted Areas 11, 12, and 14. The results of mis research will determine 
whether dredge areas qualify under Defense Environmental Restoration Program (DERP) 
guidelines for DOD-lead remediations.

° ^ mean concentration of surface water or sediment contaminants in an area of

concern are present at concentrations exceeding reasonable "background/reference" levels 
in the Haitian River and reference locations, and are attributable to historical DOD 
activities, then a tiered ecological risk assessment should be initiated in order to further 
evaluate the potential toxicity of compounds of concern. The purpose of the first tier or 
phase of this risk assessment would be to evaluate existing levels of a select group of 
contaminants to determine if aquatic biota are at risk. Total and dissolved metals 
analyses should be conducted for any future surface water sampling, to determine 
whether metals present in me surface water are adsorbed to suspended solids in me water 
column, or are present in me dissolved state. If me first tier results were inconclusive 
or predicted adverse effects, men me objective of the second tier would be to conduct 
appropriate site-specific studies to test or further resolve me extent of ecological effects 
posed by contaminants, and to ultimately establish site-specific cleanup levels for 
contaminants of concern.
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SECTION 1.0 

INTRODUCTION

1.1 PURPOSE OF THE REPORT

Roy F. Weston, Inc. (WESTON*) was awarded an Indefinite Delivery Contract (DACA41-92-D- 
8002) by the U.S. Army Corps of Engineers (USACE), Kansas City District (KCD), to carry 
out an additional environmental evaluation of the former Raritan Arsenal (former Arsenal). The 
work covered under the contract scope of work (SOW) involves the professional services 
necessary to complete a Remedial Investigation/Feasibility Study (RI/FS), a Remedial Design 
(RD), and Title II services for contaminated areas of concern (AOCs) at the former Arsenal. 
The USACE is conducting the RI/FS/RD activities at the former Arsenal under the Defense 
Environmental Restoration Program (DERP) for Formerly Used Defense Sites (FUDS). 
Administrative responsibility for the Phase II RI was transferred from the KCD to the New 
England Division (NED) of the USACE, The United States Environmental Protection Agency 
(EPA) and the New Jersey Department of Environmental Protection (NJDEP) have oversight and 
review responsibilities for the project.

This report presents the results of a site-wide sampling investigation of surface water and 
sediment performed in August 1994 as part of the Phase II RI. It also includes subsequent field 
observations on surface hydrology and wetlands made in December 1994 and January 1995. 
Results of this investigation will be used to assist in the evaluation of potential ecological risks 
posed by site contamination.

1.2 SITE BACKGROUND

1.2.1 Area Description

The former Arsenal encompasses approximately 3,227 acres and is located in Edison and 
Woodbridge Townships, Middlesex County, New Jersey. The site is bordered to the north and 
northwest by Woodbridge Avenue, to the southwest by Mill Road and the ILR Landfill, and to 
the south and east by the Raritan River (Figure 1-1).

1.2.2 Site History

Prior to the U.S. Army construction of the former Arsenal in 1917, the property consisted of 
tidal marsh, clay and sand pit quarries, and farmland with several residences. The site was 
developed by the Army to ease congestion of Atlantic seaboard ports and to facilitate military 
shipments to Europe during World War I. It was originally designed to be a temporary depot

«b\RAMTAN\R0I_D08\SEDSURWA. FIN 1-1
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for the storage, staging, and shipment of munitions. However, by 1922, the former Arsenal was 
considered a permanent military establishment. Originally comprised of 2,137 acres it 
eventually expanded to 3,227 acres(,). ’

The former Arsenal was used extensively by the Army from 1917 to 1963. During this time, 
the marsh areas immediately adjacent to the Raritan River were filled with sediments dredged 
from the Raritan River and Raritan Bay. Roads and railways were built on embankments created 
from fill material, to elevate them above tides and frequent floods. The prospectus issued by 
the Army in 1961 indicates that there were 446 permanent and semi-permanent buildings, 80 
miles of railroad track, three rail spurs, 108.5 acres of primary and secondary roads, 81.3 acres 
of parking, over 2.1 million square feet of storage in magazines and warehouse buildings, 2.1 
acres of sidewalks, five miles of pipe, 22,000 square ft of sewage disposal area, 190,000 linear 
^age collection lines, 1.35 million gallons of water storage capacity in two large tanks,
88,000 linear ft of water lines to provide for a daily consumption of 400,000 gallons and 
associated infrastructure to provide for 15,000 people'0.

Operations at the site included the receipt, storage, shipment, and/or decommissioning of 
ordnance, arms, and machinery and their subsequent shipment to Europe. Storage was typically 
in warehouse and magazine buildings and, in some instances, outdoors. The material was 
shipped by rail, roadway, and from the dock area on the Raritan River. The decommissioning 
activities included equipment and ordnance dismantlement for subsequent disposal.

During this period, some waste materials, including ordnance and chemical agents (mustard, red 
nitric acid and miscellaneous chemicals within Area 5 only), were reportedly buried on site. It 
also has been reported that explosive materials routinely were destroyed by surface burning or 
burning in chambers or pits. Accidental explosions in magazine buildings and outdoor storage
areas reportedly scattered explosive materials over large areas, and drove ordnance fragments 
into the ground®.

Operations at the former Arsenal were phased out between 1961 and 1963. Decontamination 
of the site was initially performed under the direction of former Arsenal personnel in 1963, and 
later under the direction of personnel from the Letterkenny Army Depot (LEAD) and Army 
Material Command Safety Office. LEAD designated 17 AOCs as potentially contaminated in 
a study during 1963®. Subsequently, the Army recommended that each area be designated for 
Unrestricted Use, Surface-Use Only," or "Non-Use" as deemed appropriate. Areas 

designated Surface-Use Only" and "Non-Use" included pits possibly holding potassium cyanide 
and mustard containers, and areas which potentially contained live ordnance.

In 1964, after the decontamination of the site by LEAD, the General Services Administration 
(GSA) sold 2,000 acres of the former Arsenal to the Visceglia family. This family formed the 
company Federal Storage Warehouses. In 1975, Federal Storage Warehouses divided into two 
companies (Summit Associates, Inc. and Federal Business Centers) and built Raritan Center, a
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major industrial park complex. Continuing development is still Occurring in Raritan Center, 
which is now mostly light industrial, warehouses, and office space. Of the 17 AOCs designated 
as potentially contaminated, 14 are currently owned by either Summit Associates or Federal 
Business Centers®.

GSA also sold a parcel of land, located on the western part of the site, to Middlesex County. 
The county developed the area into Thomas A. Edison County Park and Middlesex County 
College (MCC). MCC, Thomas A. Edison County Park, U.S. Environmental Protection 
Agency offices, and Raritan Center occupy the majority of the former Arsenal.

The southern half of the site has remained primarily marshland, with limited development since 
the former Arsenal closed in 1963. The ILR Landfill, which operated in the 1970s and closed 
by a court order in 1985, is located immediately adjacent to the southwest border of the former 
Arsenal®.

In addition to the 17 AOCs identified during the LEAD decontamination activities, eight 
potentially contaminated AOCs have been identified during two subsequent investigations. 
O Brien and Gere (OBG), under contract to the USACE, began a contamination evaluation study 
in September of 1987. The objectives of this evaluation were to perform field investigations and 
make preliminary determinations of whether chemical and/or ordnance contamination were 
present at the site. OBG’s findings were presented in a 1989 report®. Dames and Moore, Inc., 
under contract to the USACE, began a study to characterize and determine the extent of the 
chemical contamination, including explosive-related contaminants in soil and groundwater, in 
selected areas of the site. The information gathered from this investigation was to be the basis 
for a RI/FS of the former Arsenal. Dames and Moore, Inc. presented their findings in a draft 
report® dated 2 October 1992.

Most recently, WESTON, under contract to the USACE, prepared a Phase II RI Work Plan® 
in July 1993 with the objectives of addressing data gaps regarding the extent of contamination 
related to the Army’s prior use of the site, and confirming results of previous site investigations. 
The Work Plan was updated in December 1993® to include sediment and surface water sampling 
in 12 of the 26 AOCs at the former Arsenal. These are Areas 1, 4-6, 8, 11-12, 14, 16, 18, 19 
and 20. Sampling in Areas 4, 10 and 18A was described in the July 1993 Work Plan.’ A 
USACE memorandum dated 28 March 1994 amended the Work Plans.

WESTON and USACE representatives met with the EPA Biological Technical Assistance Group 
(BTAG) on 24 March 1994 to present an approach for ecological assessment and characterization 
of site surface water and sediment. The surface water/sediment sampling plan presented in the 
Work Plan was modified, and the overall approach was approved by EPA Region II and NJDEP. 
As a result of this meeting, a total of 150 locations were identified for sediment and surface 
water sampling on a proposed site-wide sampling location map, 30 of which would be sampled 
at both high and low slack tide periods. The USACE was given sufficient latitude by the EPA
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and NIDEP to modify the proposed sampling plan in the field to sample depositional areas or 
to enhance the overall distribution of sampling locations, based upon site observations.

1*2*3 Previous Surface Water/Sediment Investigations

During the preliminary contamination evaluation of the former Arsenal(1), OBG collected a total 
of six surface water samples, focusing on specific AOCs. Samples were analyzed for VOCs, 
petroleum hydrocarbons, metals, explosives (with the exception of one sample), and general 
indicator parameters such as calcium, sodium, potassium and bicarbonate. Results of the 
investigation indicated the presence of VOCs, explosives, cadmium, chromium, and lead in
surface water. A detailed discussion of the OBG surface water investigation is provided in 
Section 4.1. K

Dames and Moore, Inc. subsequently collected a total of nine surface water and nine sediment 
samples during the Phase I RI(4) again focusing on specific AOCs. In general, the sediment and 
surface water samples collected during the Phase IRI were analyzed for VOCs, SVOCs, metals, 
explosives, and pesticides. One sediment and one surface water sample were collected in the 
"marshy portion” of Area 3. This surface water feature was not sampled during the site-wide 
Phase II RI, but is scheduled for further investigation under the Work Plan Addendum. Two 
surface water and two sediment samples were collected in the drainage ditch in Area 4 near 
Clover Place. One surface water sample and one sediment sample were collected in Area 6 
within the ponds adjacent to the former LaPlace sulfuric acid plant. One surface water and one 
sediment sample were collected within Area 8 at a pond just north of Olympic Avenue. One 
sediment and one surface water sample each were collected from the ditch in Area 11 identified 
in a previous report^ as the Central Ditch. A discussion of the results of the above 
investigations is presented in Section 4.1.1.
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SECTION 2.0

STUDY AREA INVESTIGATION

2.1 SURFACE WATER HYDROLOGY REVIEW

Available information was reviewed in order to characterize past and present drainage patterns 
of the site, in order to identify potential contamination pathways. WESTON reviewed published 
and unpublished documents, historical aerial photography, floodplain maps, site plans and other 
pertinent information, including the Environmental Inventory of the Raritan Center Study Area07* 
and the Raritan Arsenal Archive Report®. Information was integrated with aerial photography 
(1" = 400 ft scale) taken by WESTON in April 1994 and field observations made during the 
August 1994 sampling event. This information was supplemented by subsequent field visits 
made in December 1994, and in January and February 1995, to verify and describe current site 
drainage patterns.

2.2 SITE WETLANDS REVIEW

Several resources were reviewed in order to determine the approximate extent of wetlands at the 
former Arsenal. These included prior site-specific studies07®, aerial photographs, U.S. Fish and 
Wildlife Service (FWS) National Wetland Inventory (NWI) maps, the U.S. Soil Conservation 
Service (SCS) Soil Survey of Middlesex County®, state and federal regulations, and the 
reference list of Hydric Soils of New Jersey01®. In addition, a brief site-wide field survey was 
undertaken in December 1994 to verify the general presence of wetlands, with a focus on areas 
mapped as wetlands on the NWI maps. As outlined in the Work Plan, the fieldwork was of a 
preliminary nature. A precise wetland delineation using the three-parameter approach 
(vegetation, soils, hydrology) may be necessary in the future should potential remedial actions 
infringe on site wetland areas.

2.3 SURFACE WATER. SEDIMENT. AND SOIL SAMPLING

2.3.1 Preliminary Reconnaissance

All proposed surface water/sediment sampling locations were evaluated in the field prior to 
sampling, to insure that the sampling plan would meet the objectives of the Phase II RI Work 
Plan. Sampling locations were spaced to insure adequate coverage of the site, yet still allow 
detailed investigation of suspected areas of contamination. Locations were selected based on the 
past land use activities, prior analytical results, proximity to potential point sources, and the 
presence or absence of surface water, depositional areas, and tidal influence. Additional factors
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considered included the potential of a location as terrestrial or aquatic wildlife habitat and its 
accessibility. ’

During the preliminary reconnaissance, some proposed sampling locations identified on the 
proposed sampling map submitted to the BTAG were moved to more suitable locations within 
the same vicinity of the site. In some cases, locations proposed for high and low tide sampling 
were moved to areas where surface water features were apparently influenced to a greater extent 
by tidal fluctuations, or to increase site coverage of tidally influenced waters. Once selected 
sampling locations were marked in the field using 4-foot long wooden stakes, and identified with 
the sampling location number.

During the two-week period prior to field sampling, tidal fluctuations were observed and 
recorded at selected locations. Also, since several sampling locations were located in thick
stands of common reed (Phragmites communis), access lanes for sampling teams were cut in 
advance.

2.3.2 Surface Water Sampling

During the August 1994 sampling event (1-16 August 1994), surface water samples were 
collected at 114 locations. The original sampling plan indicated 150 locations would be 
sampled. However, 10 locations in Area 12 could not be sampled for surface water or sediment 
due to ongoing unexploded ordnance (UXO) removal activities being carried out by the US ACE 
Huntsville Division. These locations will be sampled at a later date, following Huntsville’s
clearance for safe intrusive activities. In addition, 18 proposed sampling locations were dry in 
August. }

Another eight locations proposed for sediment and water sampling exhibited upland conditions, 
and were considered "soil" samples. The soils in these areas were not hydric, and there were 
no surface hydrological indicators of wetland conditions which would result in these samples 
being characterized as "sediment".

At 30 of the 114 surface water sampling locations, water samples were collected during both 
high and low tide periods (Figure 2-1) in order to ascertain potential effects of the Raritan River 
on contaminant levels. Both "high" and "low" tide samples were collected on the same day, so 
that comparisons between tidal periods at a given location were unaffected by precipitation or 
other variables which could differ between days.

Low tide samples were collected as close as possible to mean slack tide. This period was easy 
to identify, as most of the tidal creeks sampled ran nearly dry. High tide samples were collected 
when water levels were close to the high water marks on vegetation or creek embankments. 
High tide water sampling was usually initiated at least 4 hours after the low tide samples were
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collected, but this delay was not always necessary. Water levels at some locations (such as SW- 
1215, SW-1216) fluctuated from minimum to maximum levels very quickly.

At all locations, the surface water samples were collected before the sediment samples, using 
the Direct Method(6>. Samples were collected by directly immersing the sample container below 
the surface of the water body to be sampled, without disturbing the sediment. The sample bottle 
was placed facing upstream, at a point upstream of the person sampling. Stream locations were 
sampled from downstream to upstream, to avoid any potential cross contamination between 
locations.

The number and type of sample bottles collected varied by location, according to the sampling 
plan summarized in Table 2-1 and 2-2. All locations were sampled and analyzed according to 
a "standard" set of analyses. The bottles filled for the standard analyses were as follows:

• (4) 40-milliliter (ml) vials for analysis of volatile organic compounds (VOCs);

• (2) 950-ml narrow-mouthed amber glass bottles for analysis of semi-volatile organic 
compounds (SVOCs);

• (1) 950-ml narrow-mouthed amber glass bottle for analysis of pesticides and 
polychlorinated biphenyls (PCBs);

• (1) 950-ml narrow-mouthed amber glass bottle for analysis of explosives by Method 
8330;

• (1) 250-ml clear wide-mouthed glass jar for analysis of mercury;

• (1) 1 -liter (L) polypropylene bottle for analysis of metals.

The standard analyses included priority pollutant (PP) metals, plus Barium. However, at 40 of 
the locations, die surface water was analyzed for target analyte list (TAL) metals instead of PP 
metals. At TAL metals locations, an additional 1-L polypropylene botde was collected for 
cyanide (CN) analysis. An additional 40-ml vial was collected at 28 selected locations where 
historical conditions suggested the possible presence of thiodiglycol (Table 2-1). Likewise, a 
950-ml amber glass botde was collected for analysis of dioxins/fiirans at 11 locations where 
historical activities suggested the possible presence of these compounds (Table 2-1).

At all locations, the four 40-ml vials for VOC analysis were collected first. Each vial was 
inverted immediately after the sample was taken, to check for bubbles. If bubbles were 
observed, the vial was emptied and the sample retaken. VOC samples were preserved 
immediately after sample collection using the procedures outlined in Section 2.2.4.
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After the remaining bottles were filled, water quality measurements were taken using a portable 
electronic dissolved oxygen (DO) meter and conductivity meter (YSI, Inc.). The following 
parameters were recorded: temperature, salinity, conductivity, DO, and pH (Appendix A). 
Where possible, the depth and tidal fluctuation of the water body sampled was estimated and 
recorded. Tidal fluctuations were estimated by noting differences in the water marks on 
vegetation or the wooden sampling stake placed at each location. Observations of color, 
turbidity, surface sheen, flow, flocculent, odor, or other characteristics were also recorded in 
site logbooks (notes summarized in Appendix A).

2.3o3 Sediment Sampling

Sediment samples were collected at 132 of the original 150 locations proposed for sampling. 
Of the 18 locations not sampled, 8 were the locations in Area 10 classified as "soil samples", 
and 10 were the locations within Area 12 where UXO activities were underway.

During the August 1994 sampling event, sediment locations were saturated close to the surface, 
but not all were inundated. However, all locations sampled for sediment were apparently 
inundated for a sufficient time period during the growing season to promote the growth of 
hydrophytic vegetation, and hence would be considered wetlands. For the purposes of this 
investigation, this distinction is used to differentiate between "sediment" and "soil", as agreed 
upon during the March 1994 meeting of the BTAG.

Most samples collected were located in shallow water areas less than 1 ft deep. At these 
locations, sediment was collected according to the following procedures. Sediment for VOC 
analysis was collected using a decontaminated stainless steel teaspoon directly into a 125-ml 
amber glass sample jar, while minimizing disturbance to the sediment profile.

For the remainder of the analyses, additional sediment was collected at each location using a 
decontaminated stainless steel trowel or bucket auger, depending upon the depth of the aqueous 
layer. Sediment was collected to a depth of 6 inches. Individual grabs were taken within a 1 
ft radius of the VOC sample, and homogenized in a decontaminated stainless steel bowl in the 
field. The resultant homogenate was apportioned into the sample containers using a 
decontaminated trowel.

Seven sampling locations required the use of a boat and Ponar dredge to collect sediment. 
Sediment was collected with the dredge and placed into a decontaminated stainless steel bucket. 
The VOC sample was taken directly from the sediment in the bucket, using a stainless steel 
teaspoon. The sample was taken from the first grab from the dredge, before homogenization. 
The remaining sediment was collected according to the procedures outlined above.

At each location, the following sample jars were filled for the "standard" set of analyses and 
analyzed according to the methods outlined in Table 2-3.
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• 125-ml glass jar for analysis of VOCs;

• 500-ml amber glass jar for analysis of SVOCs and pesticide/PCBs;

• 250-ml glass jar for analysis of metals and pH;

• 40-ml vial for analysis of Total Organic Carbon (TOC);

• 500-ml amber glass jar for analysis of Grain Size,

At 35 locations, sediment was analyzed for TAL metals and CN, instead of PP metals. In 
addition, at 125 sampling locations, a 125-ml amber jar was collected for 2,4,6 trinitrotoluene 
(TNT) screening, using the Jenkins method. At the remaining seven locations, as well as 25 
additional locations, an additional 125-ml amber jar of sediment homogenate was collected for 
analysis of explosives using Method 8330.

A description of each sampling location, as well as sediment characteristics, was recorded in 
field logbooks. Information recorded included sediment color, texture, organic- content, 
surrounding vegetation, channel characteristics, odor, and presence of potential nearby 
contamination sources (Appendix A).

2.3.4 Soil Sampling

During the preliminary reconnaissance, 8 proposed "surface water and sediment" sampling 
locations within the portion of Area 10 previously identified^ as the "marshy woods" were 
identified as upland, and were sampled as "soil" (see Section 2.3.3). These areas were sampled, 
but were considered soil samples in applying regulatory criteria. Samples were collected with 
a decontaminated stainless steel trowel, and handling procedures were identical to those for 
sediment samples.

2.3.5 Quality Assurance/Qualitv Control Sampling

Additional surface water and sediment samples were taken for quality assurance/quality control 
(QA/QC) purposes. A summary of QA/QC samples is provided in Table 2-2. The QA/QC 
sampling program encompassed several elements. These included:

(1) blind QC duplicate samples collected at nine surface water and eight sediment 
sampling locations, for analysis by WESTON’s analytical laboratories, to measure 
sample variability at a given location;

(2) matrix-spike, matrix-spike duplicate (MS/MSD) samples analyzed at ten locations by 
WESTON’s analytical laboratories, to measure analytical precision;
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(3) QA duplicate samples collected at the nine QC duplicate locations for analysis by the 
USACE Missouri River Division (MRD) laboratory for verification of results;

(4) split samples collected at three locations by WESTON and split with the EPA 
oversight contractor (ICF Kaiser, Inc.) for verification of appropriate sampling 
technique, as well as results;

(5) field blanks (a total of 11) prepared at sediment/soil sampling locations in the field 
once per day, per lab, per parameter, and analyzed by WESTON’s analytical 
laboratories;

(6) trip blanks (a total of 16) sent with each shipment of VOC aqueous samples, and 
analyzed by WESTON’s analytical laboratories.

(7) Sediment VOC samples were collected prior to homogenization.

QC duplicate, MS/MSD, and MRD QA duplicate samples were collected at the same nine 
locations in order to facilitate efficient sample collection as well as interpretation of results (the 
tenth MS/MSD sample was collected at SW-1201). At these locations (Table 2-2), additional 
sample containers were filled with water and sediment for each of the analytical parameters 
specified. Additional sediment volume was collected as necessary, and homogenized before 
being apportioned into sample jars.

Duplicate analyses were not conducted for grain size or TOC analyses. In addition, all duplicate 
samples were analyzed for explosives via Method 8330, and did not undergo a TNT screening 
via the Jenkins method. QC duplicate sample bottles were labeled with a unique location 
number, to insure that the laboratory received the samples in a "blind" fashion (Table 2-2). QA 
duplicate samples sent to the MRD lab were identified with the sample location number, and a 
prefix number "2742". For MS/MSD analyses it was not necessary to collect additional volume 
of sediment. MS/MSD locations were identified on the chain of custody forms.

Split samples were collected at three locations (SW-1604, SW-1909, SW-0616L) by the EPA 
oversight contractor (ICF Kaiser, Inc., Edison, NJ). At these locations, extra water and 
sediment samples were collected for each analyte, with sediment being apportioned into jars after 
homogenization.

In addition, 16 trip blanks were prepared and analyzed for VOCs, and 11 field blanks were 
prepared and analyzed for all applicable analytical parameters (VOCs, SVOCs, pesticides/PCBs, 
TAL metals, CN, pH, explosives by Method 8330, mercury, thiodiglycol, and dioxins/furans). 
Trip blanks were prepared in WESTON’s Lionville laboratory by filling a 40-ml vial with boiled 
deionized (DI) water. The trip blanks were sent to the site with the empty sample bottles, and 
were sent back to the laboratory with each shipment of VOC samples. Field blanks were
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prepared by pouring either boiled DI water (for VOC samples) or high purification liquid 
chromatography (HPLC) water over decontaminated sediment sampling equipment and into the 
bottles. The bottle requirements for field blank analytical parameters were the same as those 
indicated in section 2.3.2. The VOC field blank vials were always filled first. Preservation, 
handling and shipping procedures were identical to those for the field-collected water samples, 
described in section 2^2.8.

2.3.6 Sampling Equipment Decontamination Procedures

All sampling equipment was decontaminated between sediment sampling locations using the 
following decontamination sequence:

(1) physical removal of sediment;
(2) brush with soap and potable water;
(3) potable water rinse;
(4) distilled water rinse;
(5) air dry.

2.3.7 Sample Preservation. Handling and Shipment

The 40-ml vials collected for analysis of VOCs were preserved at the sampling location upon 
collection, before the caps were sealed. This was accomplished by first using a test vial to 
determine the pH of the surface water, then adding a sufficient volume of HC1 to adjust the pH 
of the test sample to a value < 2. Once the required HC1 volume was determined, the same 
number of drops was added to each sample vial, and the test vial was subsequently discarded.

The remaining water samples requiring preservation included samples for metals, mercury, and 
CN analyses. These samples were preserved in the field immediately after collection at a central 
staging area. Metals samples were preserved to pH<2 using nitric acid (HNOj), while CN 
samples were preserved to pH > 12 with sodium hydroxide (NaOH).

All surface water and sediment samples were labeled with the sample location number, riatp and 
time of collection, and analytical parameters). The samples were placed in coolers on ice 
immediately following collection to maintain them at a temperature of 4°C. Samples were 
packed and shipped in coolers with vermiculite and ice on a daily basis to tire analytical 
laboratory via overnight courier.

Surface water and sediment samples collected from Areas 8, 11, 12, 14, 16 and 18 were sent 
directly to the WESTON Gulf Coast Analytical Laboratory in Oakville, Illinois. Samples from 
the remaining areas sampled were sent to the WESTON Lionville Analytical Laboratory in 
Lionville, Pennsylvania. A portion of the samples received by the Lionville laboratory were
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directed to the WESTON Stockton Analytical Laboratory in Stockton, California, due to 
unanticipated laboratory capacity exceedances in Lionville.

QA duplicate samples were shipped to the USACE MRD laboratory in Omaha, Nebraska. The 
EPA split samples were taken into custody directly by ICF Kaiser, Inc., the EPA oversight 
contractor.

2.4 DEVIATIONS FROM THE WORK PLAN

The sampling plan for this investigation specified that 150 locations would be sampled for 
sediment and water, 30 of which would also be sampled for surface water during both high and 
low slack tide periods. A map of proposed sampling locations was provided to the BTAG for 
review in March 1994. The USACE was granted sufficient latitude to select actual sampling 
locations in the field, based on field observations, in order to strengthen the study design.

Of the 150 locations, 10 locations were not sampled due to ongoing Huntsville Division UXO 
removal activities in Area 12, which prevented all intrusive sampling work. These samples will 
be collected at a future date if deemed necessary. Another 8 locations in Area 10 were 
identified as "upland" and were sampled as soil locations, leaving a total of 132 sediment and 
surface water sampling locations. Of these, 18 were dry in August 1994; 144 surface water 
samples were collected at 114 different locations (see Sections 2.3.2 and 2.3.4). The 18 dry 
locations are not planned for future sampling.

Sediment samples were collected at all 132 accessible locations. However, one location (SW- 
1902) inadvertently was not sampled for metals in sediment. This should not significantly affect 
the study design.

These seven samples (SD-1809, SD-1609, SD-1612, SD-1626, SD-1906, SD-1005, SD-0801) 
were analyzed for explosives using Method 8330 instead of the Jenkins screening method; 
however, Method 8330 is considered more accurate. The plan submitted to the BTAG called 
for 132 locations to be sampled for explosives and screened using the Jenkins technique, with 
10% confirmation by Method 8330. WESTON actually sampled a total of 125 locations and 
screened them using the Jenkins method. A total of 17 of these were confirmed using Method 
8330. WESTON sampled an additional seven locations for analysis by Method 8330 only.
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SECTION 3.0

PHYSICAL CHARACTERISTICS OF THE STUDY AREA

3.1 SURFACE WATER HYDROLOGY

3.1.1 Hydrologic Setting

The former Arsenal site is located on the northern side of the Raritan River, which discharges 
to Raritan Bay approximately 5 miles to the east. The Raritan River is influenced by 
semidiurnal tidal fluctuations, which affect both discharge and salinity levels of tidal creeks and 
ditches in the lower portion of the site. The tidally-influenced portion of the Raritan River 
extends to the Fieldville Dam in New Brunswick, approximately 10 miles upstream from the 
site. Ashley and Renwick(ll) divided the river into 3 parts: the upper, middle, and lower 
estuanes. The upper estuary is located from 11 to 14 miles upstream of the river mouth, and 
has salinity values normally ranging near 3 ppt (parts per thousand). The middle estuary is 
located from 7.5 to 11 miles upstream from the mouth, and has salinity values normally ranging 
up to 19 ppt. The lower estuary, which borders the former Arsenal, extends from the mouth 
to 7.5 miles upstream, and is characterized by salinity values ranging from 18 to 21 ppt.

Much of the former Arsenal site lies within the 100-year floodplain of the Raritan River as 
calculated by the federal Emergency Management Agency (FEMA) (Figure 3-1). Regulatory 
jurisdiction and calculation of the 100-year flood elevation was reviewed in the Environmental 
Inventory . Technical disagreement still exists between agencies involved in the regulatory 
jurisdiction of the floodplain. FEMA shows the present 100-year flood elevation at 10.1 feet 
(Figure 3-1), based on a study finalized in 1984{,2). The NJDEP Bureau of Floodplain 
Management maintains that the 100-year flood elevation at the former Raritan Arsenal is 12.1 
feet, based on results of prior studies03*. Reportedly, no map is presently available which shows 
the 12.1 foot line.

The FEMA 500-year floodplain line is located slightly north of the FEMA 100-year line (Figure
3-1), with a portion of the two lines being shared. Both lines follow site topography: north of 
these lines, site elevation rises abruptly®.

3.1.2 Site Drainage History

The principal drainage feature on the former Arsenal site is Red Root Creek, which has been 
significantly altered by historical activities, as documented in the Archive Report®. Early maps 
from the 1700’s® show Red Root Creek as a tidal creek extending from the Raritan River into 
Great Pond, a former open water area in the marsh area which now covers the lower portion of
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the site. The flow in this creek was presumably unimpeded, and it drained the entire marsh 

area.

By the mid to late 1800’s, Great Pond had disappeared, and the first ditches began appearing 
on maps of the area. The upper portion of Red Root Creek extended in an east-west direction, 
and received drainage from several tributaries from the north(8). On early maps, the "Town 
Ditch” ran in a southwesterly direction from the western part of Red Root Creek. Portions of 
this ditch may yet remain, and appear to coincide with the ditch sampled at sampling locations 
SW-1610 and SW-1611 (Figure 2-1). Red Root Creek remained the major surface water feature- 
and still presumably flowed tidally and relatively unimpeded.

During the First World War, construction at the Arsenal site resulted in diking and construction 
of railroad beds, which subsequently altered surface water drainage pattems(8). Surface water 
flow in the northern portion of the site was altered by construction of the railroads crossing the 
paths of major tributaries. The main channel of Red Root Creek was filled at two locations by 
railroad construction; however, pipes under the rail lines allowed it to continue flowing tidally. 
Aerial photos from 1918 also show Red Root Creek as having a major tributary leading into it 
from the northeast, identified in the Archive report as "Black Creek”(8). This feature did not
appear on earlier maps, but appears to have been a natural tributary carrying drainage from the 
northeast.

By 1934, flow between the eastern and western portions of Red Root Creek was connected only 
by a lengthy concrete culvert. A 1949 photograph<8) shows Black Creek, and a newly 
constructed "Black Ditch" in the same area. Black Ditch (Figure 2-1) and a parallel ditch were 
presumably constructed in order to drain the northeastern portion of the Raritan Arsenal.

Three additional ditches are visible in the 1949 photo. A large unnamed ditch apparently 
constructed between 1934 and 1949 carried drainage from the northern part of the former 
Arsenal directly into Red Root Creek. Two small ditches immediately upstream may have 
carried flow into Black Creek. None of these ditches presently exist.

Apparently, extensive changes in the drainage pattern of the Ran tan Arsenal occurred between 
1949 and 1963. The 1963 photo shows an extensive storm drainage network in place, and 
several additional changes to the surface water drainage system. Much of the storm drainage 
system apparent on the photo is labeled as "above ground" in the Archive Report<8). Given the 
irregular shape of much of the channels shown, it is not clear how much of this "network" 
represents constructed ditches, or natural flow patterns which may have been enhanced by pipes 
or additional digging.

Features appearing on the 1963 photo include:
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• Two ditches in the lower portion of the site, one presently referred to as the Southwest 
Ditch, the other no longer exists;

• An underground sewer pipe shown running along the western edge of the site, in the 
present location of West Ditch;

• A filled area approximately 2500 feet Wide between Red Root Creek and Old Red Root 
Creek appears, much of which is now covered with ponds;

• A ditch presently referred to as Central Ditch;

• A much reduced Black Creek, appearing as a minor ditch connecting Black Ditch with 
Red Root Creek; and

• A filled area in place of the drainage ditch shown on the 1949 photo, which had carried 
flow from Area 18 to Red Root Creek.

Construction activities involving placement of fill material from the 1960’s onward have 
furthered disrupted the original site hydrology. In summary, while nearly all site drainage 
originally fed into Red Root Creek, historical alterations have resulted in several flow pathways, 
as described below.

3.1.3 Present Site Drainage Conditions

Surface water features on the former Arsenal site can be categorized as either freshwater or 
estuarine. Based on field salinity measurements and observations of tidal flow described below, 
the approximate extent of freshwater (FW-2) and estuarine (SE-1) waters is shown in Figure 3-2! 
This estimated boundary is based on instantaneous field measurements, and does not taW» into 
account salinity fluctuations which might occur due to changes in precipitation, seasonal or 
annual fluctuations in ground water, tides, or sampling variability

The northern third of the site contains several freshwater features, defined as having salinity 
values less than 3,5 ppt. These include streams, ponds, and wetlands (Figure 3-3). Additional 
freshwater features include the upper reaches of Red Root Creek near location SW-0602, and 
some of the ponded areas in the southeastern portion of the site. Most of the lower portion of 
the site, however, is estuarine, consisting of tidal marsh areas which are drained by Red Root 
Creek as well as a network of ditches.

Field observations during the August 1994 sampling event indicate that tidal flow in these ditches 
occurs at a different rate than in the Ran tan River. The flow rate in the ditches may be partially 
influenced by a series of tidal gates at the base of major ditches such as Black Ditch, Central 
Ditch, Southwest Ditch and West Ditch. Nearly all of these gates remain open at present, but
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the presence of headwalls, culverts, and in some cases, closed or partially closed gates mav act 
to influence the rate of tidal flow. ’ 3

As a result of the surface water review, seven major present drainage patterns were identified 
on the former Arsenal site. Five of these drainage areas originate within freshwater areas, but 
are estuarine in their lower sections, due to the influence of the Raritan River (Figure 3-3). The 
seven drainages identified are listed below:

(1) East Ditch Drainage;
(2) Black Ditch Drainage;
(3) Red Root Creek Drainage;
(4) Central Ditch Drainage;
(5) Area 12 Drainage;
(6) Old Red Root Creek Drainage; and
(7) County Park Area Drainage.

Surface water features are discussed below as they occur within each drainage area. This 
approach is consistent throughout this report, to facilitate reporting of analytical results as well 
as to identify potential contaminant migration pathways. Due to the level terrain of much of the 
site, and the nature of past disturbance to site hydrology, these drainage areas are only an 
approximation, and in some cases the drainages are in hydraulic communication with each other.
Detailed delineation of watersheds would require analysis and mapping beyond the scope of this 
investigation.

The seven major drainage areas are described in an east to west direction (Figure 3-3). 
Individual surface water features within these drainages are described from upstream to 
downstream, with a focus on water bodies sampled for surface water and sediment during this 
investigation. For comparison, a list of surface water and sediment locations organized by 
drainage area is given in Table 3-1.

3«1.3ol The East Ditch Drainage

The East Ditch Drainage (Figure 3-3) described in this report refers to surface water features 
in the northeastern portion of the site, including all surface water features within the area 
historically known as Area 14. Surface water features addressed in this drainage area include 
a small freshwater marsh on the eastern side of the East Patrol Road, and two streams. These
areas are identified in this report as the upgradient Scirpus marsh, the unnamed tributary, and 
the East Ditch.
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Upgradient Scirpus Marsh

A small (less than 1 acre) marshy area (hereafter referred to as the "upgradient Scirpus marsh") 
was sampled during the August 1994 sampling event. This area was fairly dry in August 1994, 
but was apparently sufficiently saturated during the growing season to support a dominance of 
woolgrass (Scirpus cyperinus), a wetland species. A single sediment sample was collected in 
this location, which appears to be hydrologically isolated from other features within the drainage 

area.

Unnamed Tributary

An unnamed tributary runs parallel to the eastern site boundary, and is freshwater in its upper 
reaches. The stream is only 2-3 feet wide in some locations, runs through thick Phragmites 
stands, and is shallow (< 1 feet). It eventually flows into the Raritan River, near the mouth 
of Black Ditch and Red Root Creek.

At the locations sampled, the water depth of this stream ranged from 1-inch deep in its upper 
section, to approximately 3 feet deep near its mouth. Salinity values in this stream ranged from 
7 to 10 ppt, and the pH values were close to neutral, ranging from 6-7 units.

East Ditch

East Ditch receives off-site inputs from the north and west, and drains much of the northeastern 
portion of Raritan Center, near Clearview Road and King Georges Post Road(14). The ditch is 
freshwater upstream of a dam located at sampling location SW-1406.

During the August 1994 sampling event, the East Ditch ranged from 2 inches to 3 feet deep, and 
was flowing slowly. The water was greenish brown and turbid at some locations. Water quality 
measurements indicated that salinity was 0 ppt at all five locations sampled above the dam. The 
pH at these locations ranged from 5-7.

Below the dam, however, East Ditch is strongly influenced by the tide. At sample point SW- 
1407, salinity was recorded at 27 ppt and the pH value was 7. Further downstream it flows into 
Black Ditch, close to its mouth with the Raritan River, at a point below the Black Ditch tidal 
gates. A broken 60-inch steel culvert pipe is visible at this location (SW-1408), and the tide 
flows freely. A salinity measurement at this location (SW-1408) recorded 25 ppt.

3.1.3.2 The Black Ditch Drainage

The Black Ditch Drainage originates north of Areas 4 and 5, and includes these areas, as well 
as part of Area 6. It extends southward to include all of Black Ditch, located in the eastern 
portion of the site (Figure 3-3). Identifiable surface water features within this drainage include 
the Area 4 drainage ditch, a small pond in Area 5, Black Ditch itself, and the former sulfur plant 
ponds in Area 6.
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Area 4 Drainage Ditch

A narrow (4-foot wide) drainage ditch with a shallow channel exists in Area 4, which held less 
than 1 inch of water when sampled in August 1994. Subsequent observations in December 1994 
revealed that water levels in this ditch may be as deep as 1 foot in this ditch during winter 
months. The head of the ditch, located about 100 feet north of Clover Place, contains fill 
material, and does not appear to be fed by other pipes. The ditch drains southward through a 
24-inch cement pipe leading into a forested wetland area on the south side of Clover Place, and 
then into a narrow ditch running parallel to the railroad tracks in Area 6 (Figure 3-3). The latter 
ditch flows into a tidal Phragmites wetland which in turn flows downgradient into Black Ditch.

Water quality measurements were collected at only one location (SW-0406) due to the lack of 
surface water in the Area 4 drainage ditch. Salinity measured 0 ppt, and the pH value was 4.5.

Area 5 Pond

A small freshwater pond, hereafter referred to as the Area 5 pond, exists to the south of the UPS 
facility, just east of Black Ditch. It is nearly surrounded by Phragmites vegetation. Surface 
water and sediment samples were collected from this pond. Its depth was estimated at 2-4 feet, 
and its areal extent is less than 0.1 acres. The surface water in this pond was brownish and 
turbid, and its salinity was recorded at 1 ppt. The water was slightly acidic, with a pH value 
of 5 units.

Black Ditch

The northern portion of Black Ditch, above sampling location SW-0408, is about 15 feet wide, 
and collects runoff from Areas 4, 5 and 15. Field observations indicate that tidal fluctuations 
were minimal in August 1994 (Appendix A). During the WESTON tidal influence study(15) in 
January 1995, water levels in this section of the ditch fluctuated about 1 foot or less. Salinity 
values of 0 ppt were recorded during the August 1994 sampling event and January 1995 tidal 
influence study. This section of the ditch is lined with rip-rap on both banks, and has an 
artificial, rocky substrate. Flow is fairly rapid, and the banks are steep. Water depths ranged 
from 1 inch near the shoreline to 1.5 feet in pools toward the center of the ditch. The water in 
this section of the ditch was fairly clear, but a whitish foam was observed on the surface in 
January 1995.

Downgradient of sampling location SW-0408, Black Ditch is tidally influenced. The ditch 
curves between sample location SW-0408 and SW-0505, which may affect its flow 
characteristics. At sample location SW-0505 near the base of the curve, tidal fluctuations were 
obvious, with most of the bed dry at low tide. The salinity at both high and low tide was 
measured at 0.5 ppt at this location. At location SW-Q506, about 450 feet further downstream,
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the water level appeared to fluctuate approximately 4 feet from low to high tide during the 
August sampling event. The salinity increased from 1 ppt at low tide to 10.5 ppt at high tide.

At sampling location SW-0506 and further downstream, the ditch is straight, about 30 feet wide, 
and exhibits daily tidal fluctuations of about 3 to 4.5 feet(l5). Low tide depths ranged from 0 
inches to 3 feet. At its lower end, Black Ditch divides into two channels where it crosses the 
East Patrol Road (Figure 3-3). Flow south of the road is influenced by tidal gates located in 
each channel. Each gate consists of a concrete headwall, and 60-inch steel gate cover. During 
a field visit in January 1995, the cover of the western channel was closed, and nearly all flow 
was exiting through the eastern pipe, which was wide open. The two channels reconverge 
shortly thereafter, and flow eventually converges with the East Ditch in Area 14, before 
discharging into the Raritan River.

The water in this lower section of Black Ditch is nearly always greenish brown and turbid, due 
to tidal flow. Salinity values at low tide ranged from 1-6 ppt, while at high tide the salinity 
ranged from 1.5-18 ppt. A gradient in salinity was apparent from the headwaters to the mouth 
of the ditch.

Recent (April 1994) aerial photographs suggest two possible connections between Black Ditch 
and Red Root Creek. These were investigated in the field in December 1994. The first of these 
is a small stream, which is the remnant of the former Black Creek. This stream passes through 
24-inch culverts under both railroad lines located between Black Ditch and Red Root Creek. 
In December 1994 this stream was only about 2 feet wide and 2 inches deep at a point in the 
marsh near its confluence with Black Ditch, At this same location, flow was in the direction 
of Black Ditch as the tide was going out. Due to its elevation and location within the tidal 
marsh, the stream is very likely tidal toward the Black Ditch end. However, at a point about 
halfway to Red Root Creek (SW-0602), this stream exists as a small (< 0.1 acre) open water 
feature, and appears to be stagnant.

The second possible connection point between Black Ditch and Red Root Creek exists further 
downgradient, near SW-0618. At Black Ditch, this stream appears to be a significant tributary; 
but at the point where it passes under the railroad tracks about 200 feet to the west, it consists 
of a narrow (2 feet wide) breach in the railroad. No pipe or culvert was found carrying flow 
further westward, and no connection was found with Red Root Creek.

3.1.3.3 Ihe_Red Root Creek Drainage

The Red Root Creek Drainage includes streams located or originating in Areas 1, 18A, 18B and 
18C in the northwestern portion of the former Arsenal. These drain in a southeasterly direction 
into Red Root Creek. The drainage area also includes a drainage ditch in Area 20, and ponded 
areas in Areas 6 (sulfur plant) and Area 8.
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Area 18B and 18C Streams:

An extensive network of unnamed tributaries is present in the northwestern portion of the site, 
which eventually lead into Red Root Creek via a stormwater drainage system. These streams 
carry runoff from the GSA Raritan Depot area southward along two major forks located 
northeast and southwest of Pershing Avenue, respectively. The northeastern stream lies entirely 
within Area 18C, and is hereafter referred to as the Area 18C stream. The southwestern stream 
lies mostly within Area 18B (although tributaries originate in Area 18A) and is hereafter referred 
to as the Area 18B stream. The lower portion of this stream lies in Area 1, and is listed 
separately on report analytical tables, due to differences in land use history.

Each of the Area 18B and 18C streams has 3 discrete tributaries, which were sampled by 
WESTON for surface water and sediment during the August 1994 sampling event. A separate, 
minor stream near sampling locations SD-1801 and SD-1802 (Figure 2-1) flows into the Old Red 
Root Creek Drainage, and is described in Section 3.1.3.6 of this report as the "dry tributary".

In August 1994, both the Area 18B and 18C streams were flowing moderately, at a depth of 
approximately 4 inches. However, some areas of these streams ran nearly completely dry, while 
others had pools up to 2 ft deep. Watermarks and leaves deposited on nearby shrubs indicate 
that in some areas water levels may rise up to 3 feet higher after storm events, and suggest that 
flow is rapid during that time.

Channel characteristics of these streams varied from sharply winding to fairly regular, with 
widths ranging from approximately 2 to 10 feet, and channel depths were variable. The 
substrate of these streams ranged from rocky to sandy, and the banks were steeply hewn from 
the surrounding woodland.

The water within these streams was clear in most locations, although whitish foam was noted 
on the surface at a few locations. At eight sampling locations, most in the lower portion of the 
Area 18B stream, a reddish iron flocculent was apparent in the streambed. Water quality 
measurements (Appendices A and B) revealed no salinity (0 ppt) in any of the tributaries. In 
the Area 18B stream, the water was slightly acidic, with pH values ranging from 4 to 5 units, 
except at one location (SW-0104), where it was measured at 6.8 units. In the Area 18C stream, 
the surface water pH was closer to neutral (Appendix A).

The Area 18B and 18C streams converge at a cement box culvert located above the railroad 
tracks at the southern edge of Area 18. Flow is then channeled underground through a single 
pipe located between Buildings 425 and 426, and reappears aboveground in a drainage ditch 
lined with rip-rap located immediately north of Area 20 (Figure 3-3). It then flows through two 
60-inch concrete pipes under Raritan Center Parkway, to reemerge aboveground at a point to 
the south of Campus Drive. The stream width there is approximately 15 feet, and its depth in 
December 1994 was approximately 2 inches. The stream is subsequently channeled through a
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large headwall with four 48-inch culverts, which lie under the railroad tracks. Flow reemerges 
about 100 feet to the southeast, into a narrow open water area, approximately 2 feet deep, 
running parallel to the railroad tracks leading into Area 6 (Figure 3-3). It is then channeled 
through a side ditch running east under the railroad tracks through two 60-inch steel corrugated 
pipes, and empties into a wetland area associated with the upper reaches of Red Root Creek 
(Figure 3-3).

Area 20 Ditch

A 6-foot wide ditch in Area 20 was sampled during the August 1994 sampling event. 
Construction activity was in progress at that time, due to a new building project in the 
southwestern portion of Area 20. Surface water was present at a depth of 4 inches near SW- 
2001, but most of the ditch was dry and filled with a thin (3-inch) layer of erosional sand. A 
subsequent field visit in December 1994 revealed that this ditch had been completely filled.

Drainage from this area of the site is piped to the east under Raritan Center Parkway, and feeds 
into a shallow detention basin area located to the north of Olympic Drive. Under normal 
conditions, a portion of this drainage flows through a drainage ditch southward into the pond 
located immediately north of Olympic Drive. During flood conditions, flow would collect in 
the detention basin, and based on site topography, any excess flow would be expected to travel 
southward into Red Root Creek via sheet flow.

Area 8 Ponds

An approximate 2.25 acre pond exists to the north of Olympic Drive in Area 8 (the Area 8 
pond). This pond is fed by the Area 20 drainage ditch described above, which runs parallel to 
Rantan Center Parkway; otherwise, this pond appears isolated. In August 1994, its depth 
ranged from approximately 2 inches to 3 feet. The water Was clear at most locations, although 
significant algal growth was noted. The silty bottom also supported emergent vegetation. Water 
quality measurements taken at sampling location SW-0806 revealed that the salinity value was 
0 ppt, and the pH was 5 units.

Another, larger pond exists immediately to the south of this pond, across Olympic Drive; This 
pond is hydrologically isolated from other features, and the lack of watermarks on vegetation 
surrounding it suggests it is not tidally influenced. A salinity measurement taken in January 
1995 read 0 ppt. This pond was not sampled for surface water or sediment analysis.

Red Root Creek

While still a major surface water feature on site, Red Root Creek presently drains only a portion 
of its original drainage area. Surface flow in the Old Red Root Creek system no longer appears
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to flow into Red Root Creek, due to the presence of fill material. Red Root Creek presently 
receives flow from Areas 1, 6, 8, 18, and 20.

Field observations during the August 1994 sampling event indicate that the creek itself is about 
30 feet wide and exhibits tidal fluctuations ranging from 6 inches to about 4 feet, depending 
upon the location. Like most of the Phragmites-lined tidal creeks and ditches on the former 
Arsenal, its banks are steep, and the substrate is a black anoxic muck. Red Root Creek is turbid 
throughout its length, with water color ranging from greenish to reddish brown, depending on 
the location. At its lower end, where it crosses the road on its way to the Raritan River, flow 
was formerly regulated by a single tidal gate. During a field visit in January 1995, the gate was 
observed to be held open about 1 foot, by a stick which had been propped behind the cover.

Red Root Creek drains an extensive tidal marsh area, the upper portion of which is only slightly 
saline. The area within the vicinity of location SW-0601 (Figure 2-1) had salinity values of 8 
ppt and 5 ppt at high and low tide, respectively during the August 1994 sampling event. 
Location SW-0602 exhibited freshwater conditions, with a salinity value of 0 ppt recorded at 
both high and low tide. No tidal fluctuation was apparent at either location.

Overall, the salinity of Red Root Creek ranged from 0 to 18.5 ppt at low tide and from 0 to 23 
ppt at high tide, when measured during the August 1994 sampling event. Salinity was generally 
higher at sampling locations closer to the mouth of the creek. An opposing trend was observed 
with respect to acidity. While the surface water ranged from slightly acidic to neutral, more 
acidic conditions were noted toward the freshwater end of the watershed. Measured pH values 
ranged from 5 to 7 units.

Sulfur Plant Ponds (Area 6^

The sulfur plant ponds are located adjacent to the former LaPlace sulfuric acid plant, in the 
eastern portion of the site, near the Raritan River (Figure 3-3). Two inundated borrow pits 
(ponds) located adjacent to this plant were sampled during the August 1994 field event. These 
are freshwater according to the NJDEP regulatory definition, since the field salinity 
measurements were <3.5 ppt.

These ponds were shallow, with a maximum depth of about 2 feet. The water was clear; but 
like the sediment, it had a yellow-orange color. The water in these ponds was also highly acidic 
(pH 2-2.5), apparently as a consequence of sulfur compounds in the sediment. Sulfur mineral 
in a yellow crystalline form was apparent throughout the area both in piles and on the ground 
surface, and has probably been carried into the pits by runoff. The two ponds had similar water 
quality characteristics. They ranged in salinity from 1-2 ppt, which is probably an indication 
of the shallow, partially saline water table in this tidal marsh area.
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A small, inundated (4 feet wide, and 1 foot deep) pit was also sampled for surface water and 
sediment in the vicinity of the sulfur plant. The water in this pit was also acidic (pH 2.5), but 
the sediment was anaerobic muck instead of sand. Salinity was measured at 1.5 ppt.

3-1.3.4 The Central Ditch Drainage

The Central Ditch Drainage includes the Central Ditch, located in the southeastern part of the 
former Arsenal* and associated ponded areas in Area 16. Some of these ponded areas are 
connected to the ditch, and others appear to be hydrologically isolated, except perhaps during 
major storm events.

Central Ditch

A 10-foot wide drainage ditch extends from Area 16 southward to the Raritan River in Area 11 
(Figure 3-3), in the southeastern portion of the site. This ditch is referred to as the Central 
Ditch in this report* following terminology used in the Environmental Inventory*7*. Flow in this 
ditch may be influenced by a partially open tidal gate located near the southern terminus of this 
ditch, at the point where it runs under Dock Road. To the north of Dock Road, tidal 
fluctuations in this ditch were observed to vary little (< 1 foot) during the August 1994 sampling 
event; a fact which was confirmed by subsequent staff gauge readings*15* in 1995. South of the 
road, at location SW-1104, the tidal fluctuation in August 1994 was approximately 2 feet.

Surface water in the Central Ditch itself was fairly stagnant, especially in the upper reaches, and 
portions of the ditch were turbid. Depths ranged from 4 inches to about 3 feet. The pH of the 
water was neutral at all locations sampled. The salinity measurements taken at high tide were 
lower than at low tide. Values ranged from 12 to 14 ppt at low tide, and from 0 to 11 ppt at 
high tide. This may represent a sampling artifact due to salinity differences associated with 
vertical stratification. The ditch was sampled when the Raritan River was at mean high and low 
slack tide.

Ponded Areas

Several ponded areas with varying salinity exist in the eastern portion of Area 16. One large 
ponded area which is hydrologically connected to Central Ditch was sampled at locations SW- 
1621 and SW-1624 (Figure 2-1). This pond extends in a northwesterly direction, coming within 
250 feet of Old Red Root Creek (Figure 3-3). However, no connection in the way of a pipe or 
ditch was found between this ditch and Old Red Root Creek, and flow appears to be minimal.

Other ponds in the vicinity appear to be shallow and isolated, even though they may exhibit 
some salinity. Salinity values in most of these ponds are less than the value used by NJDEP to 
define estuarine conditions of 3.5 ppt, therefore, freshwater regulatory criteria would apply.
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These isolated ponded areas include ponds near sampling locations SW-1621. SW-1622 SW- 
1623 and SW-1626 (Figure 2-1). ’

One of these isolated ponds exhibited salinity values greater than 3.5 ppt, and would be 
regulated as SE-1 waters. This pond was a small, shallow (1 foot deep) stagnant pond, with red 
algal growth, sampled at location SW-1625 during both "high" and "low" tide periods. No 
fluctuation in water levels was observed in August 1994, a fact which was confirmed by the tidal 
influence study05*. However, salinity measurements varied from 6 ppt at high tide to 8 7 oDt 
at low tide. * ™

3.1o3o5 Area 12 Ditch Drainage

Area 12 - Tidal Ditches

Area 12 consists mostly of tidal Phragmites marsh. Two ditches carry flow from this area into 
the Rantan River. A narrow tidal ditch running in a southwesterly direction, carries flow into 
the Southwest Ditch (described below). Observations made during the preliminary 
reconnaissance indicate that this ditch is ill-defined, and has a muck substrate. Flow rates are 
slow. This area was not sampled due to ongoing UXO activities.

A second ditch along the eastern edge of Area 12 runs north to south, parallel to March Road. 
A portion of the flow apparently feeds into the above ditch, and eventually into the Southwest 
Ditch, but most empties directly into the Raritan River. At the time of the August 1994 
sampling event, this ditch was 6 inches to 3 feet deep at its deepest point. Upstream portions 
of this ditch were only about 3 to 4 feet wide, and were barely discernible within the dense 
Phragmites cover. The substrate consisted of muck.

Salinity in this ditch varied tidally from 4.5 ppt at high tide to levels as high as 13 ppt at low 
tide. The reason for the higher salinity value at low tide is unclear, since water levels were 
lower at low tide. The pH ranged from 6.5 to 7.5 units.

3.1.3.6 Old Red Root Creek Drninayp

The Old Red Root Creek Drainage encompasses much of the southwestern portion of the site. 
It includes wetland areas within Area 19, Old Red Root Creek itself, West Ditch, and associated 
ditches in the southwestern portion of Area 16, and the Southwest Ditch. Most of this drainage 
system drains into the Rantan River via the West Ditch, although a minor portion in the 
southern part of Area 16 may drain into the Southwest Ditch.
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Dry Tributary - Area 18

This ditch runs in a north/south direction independently of the other tributaries in Area 18, and 
was dry during the August 1994 sampling event. Its channel was approximately 3 feet wide and 
1 foot deep and lined with leaf litter and detritus. During the August 1994 sampling event no 
surface water samples were collected, since the ditch was dry. During a field visit in February 
1995, this ditch contained about 2 inches of water in it at the point where it enters a culvert 
lying under the railroad tracks at the southern end of Area 18. Flow runs underground to the 
northeastern part of Area 19, where it emerges into a large wetland area. It eventually feeds 
into Old Red Root Creek, and into the Raritan River via drainage ditches on the western side 
of the site described below.

Area 19 Wetlands and Drainage Ditches

Much of Area 19 is covered by freshwater wetlands. Surface water gradually flows southward 
into Area 16. Much of this flow crosses under Magazine Road 11 in Area 19 about 425 feet 
southwest of sample location SW-1909 (Figure 2-1). During field visits in December 1994 and 
January 1995, water was seen rapidly upwelling from a submerged pipe on the south side of the 
road in this area. The water depth at this location was about 3 feet, and subsequent staff gauge 
readings revealed no tidal fluctuation at this point05’. Flow from this point heads southward into 
Old Red Root Creek below the former railroad line near sample point SW-1910. It eventually 
flows into the Raritan River via the extensive network of drainage ditches in Area 16.

A 6-foot wide drainage ditch running north/south exists within the forested wetland north of 
Magazine Road 11. Sampling location SW-1903 was located in this ditch (Figure 2-1). This 
ditch was digitized onto Figure 2-1 from recent (April 1994) photography, since it did not appear 
on the photograrnmetric base map derived from December 1992 aerial photography. The ditch 
may still carry some drainage under the Magazine Road 11 into Old Red Root Creek to the north 
of sample location SW-1610, although no pipe was found. South of the road this ditch is 
approximately 10-12 feet wide and 3 feet deep.

Salinity values recorded during the August 1994 sampling event at locations in this vicinity (SW- 
1903 to SW-1910) ranged from 0-0.5 ppt, indicating freshwater conditions. The water was 
slightly acidic (pH = 5). No tidal fluctuation was evident in this area(15). Surface water 
appeared to be stagnant, reddish brown and turbid; and the substrate was silt overlain with 
organic material. Water depths at sampling locations varied from 3 inches to 3 feet.

A second ditch, approximately 8 feet wide (location SW-1905), carries runoff directly westward 
from Area 19 toward the West Ditch in Area 16. Flow in this ditch formerly passed under 
Magazine Road 11 near sampling location SW-1905. However, during the August 1994 
sampling event and a subsequent field visit in January 1995, no pipe was found. Soil in this 
area was disturbed, and a 24-inch corrugated steel culvert was found on the ground surface, as
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if it had been removed. Thus, it is unclear as to whether any significant flow continues to 
infiltrate through the soil below the tracks at this point. Any flow travelling under the tracks 
would eventually flow into the West Ditch and out into the Raritan River.

Water quality data and field observations of water levels suggest that Magazine Road 11 in Area 
19 is close to the northern fringe of tidal influence in this area of the site. During the August 
1994 sampling event, salinity values at location SW-1905 were recorded as high as 3 ppt. The 
pH value was 7 throughout this area. At location SW-1904, just north of Magazine Road 11 
(Figures 2-1, 3-3), salinity was recorded at 1 ppt during the August 1994 sampling event. The 
pH value was not recorded. Watermarks on Phragmites vegetation observed at this location in 
August 1994 suggest the tidal fluctuation in this vicinity was no more than 10 inches.

Immediately south of Magazine Road 11 (location SW-1906), the tidal influence is much more 
pronounced, with estuarine conditions present. The salinity value recorded during the August 
1994 sampling event was 11 ppt, and the pH was 8 units.

Old Red Root Creek

Old Red Root Creek exists as the western remnant of the former Red Root Creek drainage. Its 
watershed area includes much of Area 19 (described above) and part of Area 16. Field 
observations of water level fluctuations, as well as salinity measurements indicate the creek is 
still tidaliy influenced, although less so than the Red Root Creek watershed. Old Red Root 
Creek presently exists as a large ponded area, which does not fully drain with the tide.

Review of recent (April 1994) aerial photographs, and a field survey made in December 1994 
revealed no connection between Old Red Root Creek and Red Root Creek. No functioning pipes 
or culverts were found connecting the eastern edge of Old Red Root Creek with any other 
nearby water body. Field observations suggest that surface flow between the two drainages is 
completely disconnected. In fact, the straight line distance between the existing channels of Old 
Red Root Creek and Red Root Creek is approximately 1450 feet, although a shallow, open water 
pond about 425 feet wide exists between the two drainages. Field observations suggest that the 
cutoff point between drainages is now located at March road, which separates Old Red Root 
Creek from a remaining fragment of the creek.

Evidence that Red Root Creek and Old Red Root Creek represent two tidal systems separated 
by a filled, non-tidal area is as follows: measurements taken at a staff gauge located on the 
eastern side of March Road indicated that water levels exhibit little discernible fluctuation at this 
point, and salinity measurements taken nearby at SW-1604 were 0 ppt during the August 1994 
sampling event. This suggests that this area is not tidaliy influenced. In contrast, measurements 
taken in Old Red Root Creek and Red Root Creek suggest these bodies are tidaliy influenced05'.
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Most of the flow leaving Old Red Root Creek apparently passes through a breach in the former 
railroad near location SW-1609 (Figure 2-1), into a series of canals running parallel to Old Red 
Root Creek along its western edge. Flow is in the direction of West Ditch, located in Area 16, 
and eventually into the Raritan River. Water quality measurements and field observations of 
water fluctuations made both during the August 1994 sampling event and during the tidql 
influence study0® suggest that this area does not drain entirely within a tidal cycle. Water level 
fluctuations at SW-1609, the chief point of egress for surface flow, were only 6-10 inches during 
the August 1994 sampling event, and the tide appeared to drain very slowly in this area. 
Following low tide sampling, when the sampling team returned to sample location SW-1609 at 
high tide, the area was still found to be draining at a very slow rate. Moreover, the water level 
was actually 2 inches lower than the level at "low tide". Field measurements recorded during 
the tidal influence study in January 1995 revealed that tidal fluctuations were 3 inches or less 
at this location0®.

Salinity values in Old Red Root Creek ranged from 2 to 8 ppt. At location SW-1609, salinity 
values varied tidally between 5 and 6.5 ppt. Salinity measurements at sampling location SW- 
1610, immediately west of Old Red Root Creek, were generally closer to results obtained in the 
West Ditch (SW-1601). This suggests that location SW-1610 is more tidally influenced than Old 
Red Root Creek itself. Salinity at this location measured 11.5 ppt and the pH value was 6 units.

Immediately east of Old Red Root Creek, in the area where it formerly connected to Red Root 
Creek, are a number of freshwater ponds apparently formed from the remnants of Red Root 
Creek. One pond (location SW-1604) was Sampled in this area. The depth of this pond is 
unknown, but staff gauge measurements revealed no tidal fluctuation0®. This pond receives 
some flow from a culvert located at the edge of the Raritan Center Exposition Hall parking lot. 
At the time of the August 1994 sampling event, the water was brownish green and turbid. 
Salinity was 0 ppt, and the pH measured 5 units at this location.

West Ditch and Associated Ditches

Most of the western portion of Area 16 connects hydraulically with the West Ditch, which also 
receives drainage from Old Red Root Creek. The West Ditch originates in Area 19, carrying 
freshwater flow from the wetland there, southward along the southwestern site boundary. The 
ditch is located on the eastern side of the West Patrol Road.

South of Area 19, West Ditch collects flow from Old Red Root Creek, and a series of ditches 
running parallel to former railroad lines in Area 16 (Figure 3-3). Towards its lower end, West 
Ditch converges with the Southwest Ditch, and flows though a culvert with a tidal gate into the 
Raritan River under the West Patrol Road near the southern border of the site.

West Ditch consists of a 35 to 50-foot-wide channel over much of its length. Observations made 
during the August 1994 sampling event indicate that water depths at low tide range from about
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1 inch to 2 feet, while high tide levels were estimated to be 3 to 4 feet higher (Appendix A). 
The tidal influence study05* found that water levels at the edge of West Ditch fluctuated 2.5 feet 
in January 1995. The tide fluctuates quickly in West Ditch, as high tide levels toward its lower 
end were reached within 2 hours of the mean low tide levels.

The water in this ditch was turbid and brown when sampled. Salinity values recorded at low 
tide ranged from 5-10 ppt, and a single reading made at high tide at the upgradient location 
(SW-1601) read 12 ppt. The pH of this ditch ranged from 6-7 units.

Four ditches in Area 16 run parallel to the former railroad tracks and feed into the Western 
Ditch (Figure 3-3). These ditches were approximately 6 feet wide or less, without discernible 
banks, and surrounded by Phragmites vegetation. In some cases they connect with shallow 
(estimated 0 to 2 feet in depth) open water areas which appear to exhibit little tidal fluctuation. 
Water in the ditches themselves appeared to be stagnant, as evidenced by water lines on 
sampling stakes during the August 1994 sampling event. Turbidity and algal growth was noted 
at some locations, and the substrate was muck. Salinity readings recorded at sampling locations 
in this area (locations SW-1611 to SW-1618) ranged from 4-13 ppt, with higher salinity values 
generally recorded with increasing proximity to the West Ditch. The recorded pH values ranged 
from 6-7 units.

Southwest Ditch

The Southwest Ditch drains tidal wetlands in portions of Areas 12 and 16 (Figure 3-3). This 
ditch exhibits rapid tidal fluctuations, especially towards its confluence with the West Ditch near 
the Raritan River. A tidal gate at the base of this ditch, where it crosses the West Patrol Road, 
remains open. The channel of this ditch is approximately 30 feet wide, and during the August 
1994 sampling event, water depths ranged from about 3 inches to 2 feet deep at low tide, and 
about 3 feet higher at high tide.

This ditch is surrounded by Phragmites marsh. At low tide, a brownish-gray muck substrate 
is apparent. During the August 1994 sampling event, water in the ditch had salinity values 
ranging from 10-11 ppt at low tide. High tide salinity measurements were not taken. The pH 
of the water in this ditch ranged from 5.5 to 6.5 units.

3.L3o7 Countv Park Drainage

The County Park Drainage consists of a series of ditches constructed within the Thomas Edison 
County Park property in Area 10. These ditches carry runoff into the Raritan River via a large 
off-site ditch, running along the outer western boundary of the former Arsenal site.
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Area 10 Ditches

Four ditches in Area 10 feed into an unnamed off-site drainage ditch, via a headwall structure 
with two 36-inch concrete pipes (Figure 3-3). This structure is located across the road from 
sampling location SW-1005 (Figure 2-1). The off-site ditch runs along die outer western 
boundary of the former Arsenal and into the Raritan River. For discussion purposes, these 4 
ditches have been identified as follows, with sampling locations in parentheses from upgradient 
to downgradient:

• Western Boundary Ditch (SW-1001, SW-1002);

• Open Lawn Ditch (SD-1003, SW-1004, SW-1005);

• Maintenance Area Ditch (SD-1009, SD-1010, SD-1011, SD-1007, SD-1008);

• Area 10 Southern Border Ditch (SW-1902, SW-1006).

The above ditches had similar channel characteristics, ranging in width from approximately 3 
to 6 feet wide. Their substrate was silty in forested wetland areas, and sandy with gravel in 
open lawn areas along the roadways. Surface water was fairly clear, and flowed slowly. Water 
depths ranged from 2-8 inches. Salinity was 0 ppt at the three locations measured. The water 
was slightly acidic, with pH measured at 5 units.

3.2 WETLANDS

3.2.1 Regulatory Framework

Wetlands in New Jersey are legally regulated as either freshwater or tidal wetlands. Both types 
of wetlands occur on the former Arsenal. Freshwater wetlands in New Jersey are regulated 
under the Freshwater Wetlands Protection Act of 1988 (NJSA 13:9B-1 et. seq.), making NJDEP 
Uie lead agency for wetlands regulation in the state. The Act defines "Freshwater wetland" as 
an area that is inundated or saturated by surface water or groundwater at a frequency and 

duration sufficient to support, and that under normal circumstances does support, a prevalence 
of vegetation typically adapted for life in saturated soil conditions, commonly known as 
hydrophytic vegetation; provided, however, that the Department, in designating a wetland, shall 
use the 3 parameter approach (i.e. hydrology, soils, and vegetation) enumerated in the April 1, 
1987 interim-final draft "Wetland Identification and Delineation Manual" developed by the U.S. 
Environmental Protection Agency, and any subsequent amendments thereto;". The NJDEP 
presently uses the 1989 version of the EPA manual<16) to identify and delineate wetland areas<17).

Tidal wetlands are regulated by the NJ Wetlands Act of 1970 (NJSA 13:9A-1). The area mapped 
as NJDEP-regulated "tidal wetlands" includes a narrow fringe along the Raritan River, extending
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approximately (2,000 feet) north along the East Ditch drainage^. However, the state also 
regulates all tidal waters, defining them as fresh or saline waters under tidal influence, up to the 
head of the tide (NJAC 7:7A-1.4). Thus, while most of the wetlands in the southern two thirds 
of the site are not mapped as tidal per se, they would nevertheless be regulated under the 
Freshwater Wetlands Act of 1970, since they undergo .tidal fluctuations. These tidal wetlands 
in the southern portion of the site are also regulated by the USACE, under Section 404 of the 
Clean Water Act of 1977.

Under a memorandum of agreement signed between the USACE and NJDEP, USACE will 
honor decisions made by NJDEP regarding the determination of wetland boundaries and 
placement of fill in wetlands or open water areas normally regulated by US ACE under Section 
404 of the Clean Water Act of 1975. However, certain permit applications (statewide general 
permits, open water discharges, and others) may be subject to review and comment by EPA.

3.2,2 Wetland Survey

As outlined in the Phase II RI Work Plan, this section refers to a review of the NWI maps for 
the site, additional pertinent site information, and observations made during the field 
investigation. Site vegetation and soil characteristics were reviewed in detail in the 
Environmental Inventory prepared in 1984™. The objective of this section is to update the 
summary of site wetlands given in the Environmental Inventory^ to reflect present-day 
conditions. Any inferences or conclusions presented in this section are tentative. A field 
delineation of wetlands following the 3-parameter approach outlined by the EPA<16) was not 
undertaken, but may be necessary at a later date should remedial actions infringe upon wetland 

areas.

Wetlands mapped on site by the NWI program of the US Fish and Wildlife Service (FWS) under 
the NWI program were reviewed in the Environmental Inventory*7*, and are shown in Figure 3-4. 
The NWI maps were used in this study only as a screening method to identify potential locations 
of wetlands on site for further investigation. The NWI maps are based on high altitude 
(1:80,000) aerial photography taken in 1976, and superimposed on 1:24,000 scale US Geological 
Survey topographic maps. Hence, their accuracy is limited.

Most of the southern two thirds of the site was mapped under the NWI program as estuarine 
wetlands, while portions of the upper third have been mapped as freshwater wetlands. Specific 
wetland types mapped on site are listed below:

E2EM - Estuarine Intertidal, Emergent;
ElOW - Estuarine Subtidal, Open Water;
PEM - Palustrine Emergent;
PSS1 - Palustrine Scrub-Shrub, Broad-Leaf Deciduous;
PFOl - Palustrine Forested, Broad-Leaf Deciduous;
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U - Upland areas, unclassified man-modified areas, non photo-identifiable areas, or 
unintentional omissions.

Estuarine wetlands are found along the U.S. coastline, and are associated with estuaries or 
brackish tidal waters. Estuarine emergent wetlands are dominated by grass or grass-like 
plants0®. Much of the lower portion of the site is mapped as Estuarine Intertidal Emergent 
(E2EM) wetland (Figure 3-4), meaning emergent wetlands that may be subject to tidal 
inundation. At the former Arsenal, this refers to the tidal Phragmites marshes which dominate 
the southern area of the site, and to die narrow band of saltmarsh cordgrass (Spartina 
altemiflora) found along the Raritan River. These two communities were described in detail in 
the Environmental Inventory®.

The Estuarine Subtidal, Open Water (ElOW) classification refers to the Raritan River, Red Root 
Creek, Old Red Root Creek and West Ditch areas of the site. Other estuarine open water areas 
of the site do not appear on the NWI map, but are extensive. These include ponded areas in 
Areas 12 and 16, as well as remaining tidal ditches.

Much of the area to the north of the Old Red Root Creek drainage has been mapped as 
palustrine wedands under the NWI program. Palustrine wedands largely consist of freshwater 
wedands0®, and are represented by three types: palustrine emergent wetland, palustrine scrub- 
shrub wetland, and palustrine forested wedand0®. Palustrine wedands also include shallow open 
waterbodies such as ponds less than 6.6 feet deep, which are considered wedand by the FWS°®.

Palustrine emergent (PEM) wedands are dominated by herbaceous vegetation such as grasses, 
cattails, rushes or sedges0®. At die former Arsenal site, four PEM areas are shown within Area 
14, near the eastern edge of the Site (Figure 3-4). The largest of these areas consists of a 
Phragmites wedand associated with the East Ditch, which is freshwater over much of its length. 
This mapped area includes much of the area of the unnamed tributary in Area 14 near the 
eastern site boundary. A second PEM area appears on the map immediately to the north of this 
wedand, near the site boundary. This wedand was sampled at location SD-1401, and consists 
of a freshwater wetland dominated by woolgrass (Scirpus cyperinus). Another PEM wedand 
mapped on the eastern side of the UPS building no longer exists, as this area has been 
developed. The other PEM wetland is mapped in the upper portion of Area 14, and consists of 
an open water pond with Phragmites dominating its margins.

Palustrine Broad-leaved Scrub-Shrub (PSS1) Wedands were mapped by the NWI in 3 areas 
located in the northern portion of the site (Figure 3-4). Palustrine scrub-shrub wetlands are 
defined as dominated by woody vegetation less than 20 feet tall0®. The Broad-Leaf Deciduous 
designation refers to the growth characteristics of the dominant plant species in these areas. At 
the former Arsenal site, the first of these was mapped between the Black Ditch and East Ditch, 
toward the northern end of each, in Area 5. The other two areas were mapped as transitional 
between scrub-shrub and forested wedands, and are represented by the notation PFO/SS1.
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These are both located in Area 19, and represent early successional sweetgum (Liquidambar 
styraciflua) and red maple (Acer rubrum) woodlands.

Palustrine Broad-Leaf Deciduous Forested (PFOl) Wetlands were also mapped by the NWI in
, ““ Si?(FigUre 3_4)- Pal“strine foresttd are dominated by trees

Oiler than 20 feet, and are the most abundant wetland type in the eastern ILS.'1”. Preliminary
field observations indicate that at the former Arsenal site, the Palustrine Forested, Broad-Leaf 
Deciduous classification refers to sweetgum and/or red maple wetlands.

The largest remaining PFOl wetland area at the former Arsenal site is located within Area 19 
MagazmePoad 11. Sample location SW-1903 (Figure 2-1) is located within this 

wetland This wetland encompasses approximately 30-35 acres, extending northward to the 
County Park maintenance area. It is dominated by a mature sweetgum forest, with some red 
maple m the overstory. The understory consists primarily of highbush blueberry (Vaccinium 
corymbosum), as well as red maple and sweetgum saplings. Sensitive fern (Onoclea sensibilis) 
and cinnamon fern (Osmundea cinnamomea) were noted in the herbaceous layer. During the
anuary 5 field visit, most of this area had been inundated, and was covered with about 1-2 

mcnes or ice.

^ f 1° dlSCrfie PF°! Wetland 8,688 were bY the NWI program in the northern
portion of the site (Figure 3-4) Many of these appear to have been filled prior to completion
of the Environmental Inventory™, since Figure G-2 of that report shows several buildings placed 
m 8,688 mapped as wetlands. Observations made during the August 1994 sampling event, and 
a subsequent field reconnaissance m January 1995 indicate that the PFOl wetland areas mapped 
m the vicinity of Northfield Avenue apparently no longer exist. Moreover, the PFOl wetlands 
mapped to the north of Newfield Avenue, and most of the wetlands north of Sunfield Avenue 
no longer exist. An exception is a single PFOl wetland located between Newfield and Sunfield 
Avenues, dose to Raritan Center Parkway. Most of the wetlands mapped immediately south 
of Clover Place also no longer exist. Fragments of PFOl wetland which are also dominated bv 
sweetgum trees still exist within Area 4 and Area 8. J

Areas mapped as uplands (U) on the NWI map, include most of the northern portion of the site 
as weil as areas m the southern tidal marsh area along roadways, railroads, and other areas 
which have received fill material. The latter areas include the present Huber Ink Co., and the 
former LaPlace sulfunc-acid producing facility. During the August 1994 sampling event, it was 
noted that portions of the former sulfuric-acid plant area still support hydrophytic vegetation 
species, such as blue vervain (Verbena his tat a), and appear to exhibit wetland hydrology. Thus 
filled areas within this vicinity may be in the process of reverting into wetland conditions.

In addition to the NWI mapping, the USACE produced a map in 1986™ outlining the extent of 
wetlands at the former Arsenal site (Figure 3-5). The methodology used by USACE to identify 
the wetlands shown on the latter map was based upon the USACE three-parameter approach,
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whieh statffi that all three parameters (hydrophytic vegetation, hydric soils, and surface 
hydrological indicators) must be present for an area to be classified as a wetland. In contrast
™f^flhUSfl by,the NII?EP “ based UP°" Procedures described in the 1989 EPA manual.’ 
Ttas aKiroach alai relies on the same three parameters, but does not necessarily require that all
three be present for an area to be classified as wetland.

^’^86„U^ACE "«P (Figure 3-5) taken from the Environmental Inventory report® shows
“’an "* ^ "“F- Field observations made in AugS 1994 and

WeSs on the'shfi5' t?'USACF ™ore closel-v approximates the existing extent of 
ands on the site. However, no field verification was undertaken other than a brief field

reconnaussance. A detailed field delineation, including soil borings and vegetative analysis 
would be required to determine actual wetland boundaries. ^ ySIS

A^“rirland^ aBiei ^ ^ Prog™ known fill areas described in the

toe^iZTof fin ,' f ”me !“*“ lnapPed ^ ™ “ estuarine wetland have received 
^2 fl",™tenal.through the yuars. Field observations indicate that some of these

«ramni*7h.^vflerated1.a nuxture of Plam species indicative of disturbed conditions. For
riSdom.nat^ °" n0"heastem side of Red Root Creek received fin material, and 
1^™, ^ by Phrag™'es' but other species were noted which may occur under drier
b2ttZ’ ^u.rj?y^JBetU!a WWoim, staghon, sumac (Star typhina), and
functo^g^awta^d. S,U<heS W6Uld ^ “ detCTmi"e if ‘h“ « ttill
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SECTION 4.0

SURFACE WATER/SEDIMENT SAMPLING RESULTS REVIEW

4.1 RESULTS OF PREVIOUS SURFACE WATER/SEDI 

4*1*1 PEtor Investigations at the Former Raritan A renal

^-.Inn“ll“,ed1awK>'al 0f * Surface s3raPIes 31 <** **»» Arsenal on 
Oloyeniber 1988 Dames and Moore, Inc. collected a total of nine surface water and nine

OTfF* ?“™g the Ptase 1 W in 1992'4’- R«ult3 °f «** studies ate summarized 
bdow and full analyucal results of surface water and sediment samples collected during these

in these prior ^0^° Appendlx B' AU sample numbers given are the actual numbers listed 

Central Ditch Drainagp

(ss2? r,hi^r r I"l,C^'“fl0ne SUrfa“ water ^P'6 (SW-4) and one sediment sample 
nfnmln^h ™ ^ D,tCh Draina®e* Sample SW-4 and SS-4 were collected from the

^ ^analyzed for VOCs, SVOCs, metals, and explosives. Sample
mmrJImH^ , dyZed f” pestlc,de 31,(1 PCBs- Surface water sample SW-4 did not contain any 
compounds at concentrations exceeding the NJDEP surface water quality standards The
sediment sample SS-4 contained lead (52.6 mg/kg) at a concentration exceeding the NOAA
5?*? f^ge * f4>*er f®-1;)of 35 but below the NOAA Effects Range - Median (ER-
Jl°f "°,rag/kg <see Sftlon 4-3-2 for further explanation of the NOAA Effects Range).

ra r n nix” “"“^Pbcnanthrene (0.330 mg/kg) at a concentration exceeding the NOAA
, 8’ ‘beIOW the N0AA ER‘M of 138 AU other compounds were

either not detected or were present at concentrations below the NOAA ER-L. At sediment
concentrattions below the NOAA ER-L, measurable effects are considered unlikely.

Black Ditch Drainage

Dames and Moore collected four surface water samples (SW-1, SW-2, SW-3, and SW-6) and
SsTl Wire? * (nS’!lfS"2i,SS"3, and SF'6) Within ^ Black Ditch Drainage. Samples 
cc -1 c°Uecled WIthin.a smaU marshy portion of Area 3; samples SS-2, SW-2,

11 ’ S^"3 were 00116016(1 within the Area 4 Ditch; and samples SF-6 and SW-6 were
oollected within Area 5 just east of MW-21. All samples collected were analyzed for VOCs 
SVOCs, pesticides, metals, and explosives. In addition, samples SF-6 and SW-6 were also 
analyzed for cyanide, diathiane, oxathiane, and thiodiglycol.
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Dames and Moore surface water samples SW-1 and SW-2 did not contain any compounds at 
concentratjons exceeding the NJDEP surface water quality standards. Surface water samples 
SW-3 and SW-6 contained metals at concentrations exceeding the NJDEP surface water quality 
s dards. Sample SW-6 also contained pesticides at concentrations exceeding the NJDEP 
surface water quality standards. Samples SW-3 (55 /xg/L) and SW-6 (85.8 /xg/L) contained 
arsenic at concentrations above the surface water standard of 50 /xg/L. Samples SW-3 (434 
Hg/L) “d SW-6 (606 /xg/L) also contained lead at concentrations above the surface water 
standard of 50 /xg/L. Sample SW-6 contained chromium at a concentration of 117 ue/L

water standard of 50 Mg/L. The pesticides 4,4’-DDD (0.132 /xg/L) and
4,4 DDE (0.020 /xg/L) were detected in sample SW-6 at concentrations exceeding the!surface 

water quality standards of 0.001 /xg/L each. Additional VOCs, SVOCs and explosives were also 
detected in samples SW-2, SW-3 and SW-6; however, surface water quality standards do not 
exist for the compounds detected.

Sediment samples collected by Dames and Moore, Inc. contained SVOCs, pesticides, and metals 
at concentrations exceeding the NOAA ER-L. Samples SS-1 and SS-2 contained benzo- 
(anthracene, benzo(a)pyrene, chyrsene, fluoranthrene, phenanthrene, and pyrene at 
concentrations exceeding the NOAA ER-L, but below the NOAA ER-M (Appendix B) In
PDwn Sn1Pk nF~6 contained Pyrene (°-370 mg/kg) at a concentration exceeding the NOAA 
ER-L (0.350 mg/kg), but below the ER-M (2.2 mg/kg). Sample SF-6 also contained dieldrin 
and endnn at concentrations above the NOAA ER-L, but below the NOAA ER-M. Sediment

76-9 mg/kg)’ SS'2 <115 mI^g), SS-3 (154 mg/kg) and SF-6 (193 mg/kg) 
contmned lead at concentrations exceeding the NOAA ER-L of 35 mg/kg. Samples SS-2, SS-3 
and SF-6 also contained lead at concentrations exceeding the NOAA ER-M of 110 mg/kg 
Sediment samples SS-1 (0.248 mg/kg), SS-3 (0.277 mg/kg) and SF-6 (1.2 mg/kg) contain^ 

mercuiy at concentrations exceeding the NOAA ER-L of 0.15 mg/kg, but below the NOAA ER- 
M of 1.3 mg/kg. Sediment sample SF-6 contained arsenic (65 mg/kg) at a concentrations 
exceeding the NOAA ER-L of 33 mg/kg, but below the NOAA ER-M of 85 mg/kg. Sample
SF-6 also contained 2.57 mg/kg of silver, exceeding both the NOAA ER-L (1.0 mg/kg) and ER- 
M (2.2 mg/kg).

OBG collected four surface water samples (SW-3, SW-4, SW-5, and SW-6) within the Black 
Ditch Drainage. Samples SW-3 and SW-5 were collected within the Area 4 Ditch; sample SW-4 
was collected within the Area 5 Pond; and sample SW-6 was collected within Area 4 just south 
of Clover Place. All surface water samples were analyzed for VOCs, metals, petroleum 
hydrocarbons, explosives (with the exception of sample SW-3), and general indicator parameters.

Surface water samples collected during the OBG investigation contained VOCs, metals, and 
explosive compounds. Surface water sample SW-5 contained 5 /xg/L of TCE Lead was 
detected in samples SW-3 (14 /xg/L), SW-4 (49 /*g/L), SW-5 (8 /xg/L) and SW-6 (109 /xg/L). 
Cadmium (10 /xg/L) and chromium (10 /xg/L) were also detected in sample SW-5. The 
explosive compound 2,4,6-TNT was detected in samples SW-5 (2,960 /xg/L) and SW-6 (413,000
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Mg/L). In addition, sample SW-6 also contained 4,540 Mg/L of 2,4-DNT. All other compounds 
were either not detected or were present at concentrations below the NJDEP surface water 
quality standards.

Red Root Creek Drainage

Dames and Moore, Inc. collected four surface water samples (SW-5, SW-7, SW-8, and SW-9) 
and four sediment samples (SS-5, SS-7, SS-8, and SF-9) within the Red Root Creek Drainage. 
Samples SS-5 and SW-5 were collected within the Area 8 Pond and samples SS-7, SW-7 SS-8 
SW-8, SS-9, and SW-9 were collected within the Sulfur Plant Ponds. All samples collected 
were analyzed for VOCs, SVOCs, pesticides, metals, and explosives.

Metals were detected at concentrations exceeding the NJDEP surface water quality standards in 
samples SW-5, SW-7, SW-8, and SW-9. Lead was detected at a concentration of 117 Mg/L in 
rampie SW-5, exceeding the surface water quality standard of 50 Mg/L. Sample SW-7 contained 
350 Mg/L of arsenic, exceeding the surface water quality standard of 50 Mg/L. Sample SW-7 
also contained 13.4 Mg/L of cadmium, exceeding the surface water quality standard of 10 ue/L 
Samples SW-7, SW-8, and SW-9 contained barium (5,250 Mg/L, 1,660 Mg/L, and 2,340 Mg/L), 
chromium (3,880 Mg/L, 667 Mg/L, and 243 Mg/L), lead (1,280 Mg/L, 452 Mg/L, and 277 Mg/L) 
and mercury (6.85 Mg/L, 44.7 Mg/L, and 2.52 Mg/L) at concentrations exceeding the surface 
^ter standards of 1,000 Mg/L, 50 Mg/L, 50 Mg/L, and 2 Mg/L, respectively. Additional VOCs, 
SVOCs, and explosives were detected; however, NJDEP surface water quality standards do not 
exist for the compounds detected.

Metsds (SS-5, SS-7 and SS-9) and pesticides (SS-7 and SS-9) were detected in sediment samples 
collected by Dames and Moore, Inc. at concentrations exceeding the NOAA ER-L. Sample SS-7 
contained M’-DDT at a concentration of 0.0184 mg/kg, exceeding both the NOAA ER-L 
(0.(X)1 mg/kg)ajid ER-M (0.007 mg/kg). Sample SS-9 contained 4,4’-DDE (0.0096 mg/kg) and 
a SwI,(0 0063 m8/k8) at concentrations exceeding the NOAA ER-L of 0.002 mg/kg and 
0.00002 mg/kg, respectively. The pesticides present in sample SS-9 did not exceed their 
respective NOAA ER-M concentrations. Samples SS-5 (38.7 mg/kg) and SS-7 (40 7 mg/kg) 
contained lead at concentrations exceeding the NOAA ER-L of 35 mg/kg, but below the ER-M 
of 110 mg/kg. Sample SS-7 also contained 101 mg/kg of chromium, exceeding the ER-L of 80 
mg/kg, but below the ER-M of 145 mg/kg. In addition, sample SS-9 contained 0.204 mg/kg 
of mercury, exceeding the ER-L of 0.15 mg/kg, but below the ER-M of 1.3 mg/kg. All other 
compounds were either not detected or were present at concentrations below the NOAA ER-L.

OBG collected two surface water samples (SW-1 and SW-2) within the Red Root Creek 
Drainage. Sample SW-1 Was collected upgradient of Area 1 within the Lower Area 18B Stream. 
Sample SW-2 was collected at an unknown location downgradient of Areas 1, 2, 3, and 7. Both 
surface water samples were analyzed for VOCs, metals, petroleum hydrocarbons, explosives 
and general indicator parameters.
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Samples SW-1 and SW-2 both contained VOCs, all other parameters analyzed were either not 
detected or were present at concentrations below the NJDEP surface water quality standards. 
Sample SW-1 contained 3 fig/L of 1,2-DCA and 22 fig/L of TCE. Sample SW-2 contained 2 
fig/L of 1,1,1-TCA and 2 ng/L of TCE.

4*1*2 Background Concentrations of Metals in the Raritan Rivpr

Since reference area sampling could not be conducted concurrently with this investigation due 
to difficulties encountered in identifying a suitable location, the following information is being 
provided for the purposes of making rough comparisons of analytical results with other 
investigations in the area of the former Arsenal. It is not intended as a substitute for reference 
area sampling, nor even to allow for sound inferences to be drawn, since much of the data 
provided was collected several years before the Phase II RI investigation.

Evaluation of the significance of the above findings involve comparison of concentrations 
measured on site with appropriate background levels. Few data on background surface water 
concentrations of compounds in the Raritan River are available for comparison with results of 
the Phase II investigation. Sampling conducted for the Environmental Inventory07* in 1985-1986 
at 10 stations in the Raritan River near the site found arsenic levels ranging from 2 fig/L to 6 
fig/L. Arsenic levels recorded in a study conducted within the vicinity of the site by NJDEP(I9) 
in 1982-1983 ranged from 1 fig/L to 3.3 fig/L. An earlier Rutgers study in 1978 a0) reported 
arsenic levels in the vicinity of Crab Island, ranging from 6 fig/L to 39 fig/L. Crab Island is 
located within the Raritan River, directly across from the former Arsenal site.

Surface water lead levels reported from 1985-1986 in the Environmental Inventory ranged from 
2 fig/L to 27 fig/L. The maximum lead level previously reported in the NJDEP study09* was
2.5 ng/L, while the Rutgers study in 1978 reported values ranging from 2 ng/L to 54 ng/L.

Sediment was also collected during the 1985-1986 Environmental Inventory07* study. Arsenic 
levels in the sediment ranged from 1.47 to 113 mg/kg. Lead levels in the sediment ranged from 
< 5 mg/kg to 274 mg/kg.

4.1.3 Lithologic Influences

McGlaughlin00 investigated the concentration, speciation and biological availability of trace 
metals present in surface water, arising from lithologic units within the Raritan River Basin. 
Most of the northern portion of the site is underlain with Jurassic Brunswick Shales and 
sandstones, while the underlying strata in the southern portion consist of Cretaceous-Tertiary 
unconsolidated Coastal Plain sediments.

McGlaughlin measured trace metal concentrations in these lithologic units. These measurements 
do not include anthropogenic inputs, but represent values measured in the substrate itself. In
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the Jurassic Brunswick shales and sandstones, the arsenic concentration was 16.2 mg/kg, the lead 
concentration was 57.1 mg/kg, and the zinc concentration was 88.5 mg/kg. In the Cretaceous- 
Tertiary unconsolidated Coastal Plain sediments, the arsenic concentration was 17.3 mg/kg the
■lef? “"<?ntration w- 30/7 mS/kE> and the zinc concentration was 44.7 mg/kg. Comparison 
Wrih NOAA ER-L values reveals that in the lower Raritan River Basin, the ER-L for lead (35 
mg/kg) is close to the trace element level of lead measured in the Cretaceous-Tertiary Sediments 
(30.7 mg/kg). The trace element level of lead measured in Jurassic Brunswick shales and 
sandstones (57.1 mg/kg) is actually higher than the NOAA ER-L level for lead in estuarine

Regardmg trace element concentrations in surface water, McLaughlin0” measured dissolved 
trace metal concentrations from the Lower Raritan River at median flow conditions. The arsenic 
concentration was 4.9 ftg/L, while the lead concentration was 13 ng/L. These values apparently 
mcude anthropogemc as well as litiiologic sources. Nevertheless, it is interesting to note that
“ rn idy’ levels ^senic in the Raritan River exceeded the present NJDEP SE-1 
standard of 0.136 ^g/L, and lead levels exceeded the EPA marine chronic criterion of 5.6 Mg/L.

4 2 IDM$ SUPPORT OF SAMPLING DATA EVALUATION

In order to establish a more efficient and powerful information infrastructure to support the 
storage, e^luauon, and reporting of the results of the Phase II Rl, the USAGE has implemented 
a Technical Data Management System (TDMS) for the Raritan Arsenal investigation. All data 
utilized for analysis, presentation and reporting on the RI/RD project are stored in a central 
electronic database, Specialized application modules, outlined below, are utilized for automated 
data collection, data evaluation and data integration:

• Geo Tracker - Tracks analytical data through the entire project life-cycle.
Geo DE - Reviews and evaluates analytical data against USACE, USEPA and NJDEP 
project-specific criteria (i.e, CDAP requirements and cleanup standards)

• GEOLIS® - Proprietary WESTON-designed module utilized for collection, analysis 
management and QA/QC of lithology, well construction, well development and water 
level data (i.e., boring logs and well construction logs)
PROSPECTOR - A Windows-based query tool utilized for easy access, scanning and 
integration of technical data from the centralized database,
CIS - Mapping and visualization of analytical, geotechnical and geographical data.

The analytical data summary tables (Appendix C) discussed within this section of the report were 
generated by the TDMS. The TDMS automatically evaluates all laboratory data for 
conformance with the approved CDAP and Region II USEPA QA/QC guidelines for numerous 
analytical method requirements. Notes preceding data tables in Appendix C outlines specific 
TDMS data evaluation criteria and data qualifiers utilized for this report

■bVRARlTANVR0I_D08\SEDSURWA.FIN 4,5



4.3 APPLICATION OF REGULATORY CRITERIA/GITTDFITNFS

Analytical results were compared to existing state and federal regulatory standards and guidelines 
as a screening method to identify potential areas of concern at the former Arsenal. The specific 
criteria or guidelines used for comparisons with each analyte are listed next to analytical results 
for each location in the results tables of this report. In cases where criteria or guidelines were 
calculated, values used in the calculations and procedures followed are summarized in 
Appendices D, E and F.

Surface Water Standards/Criteria

Surface water results were compared to NJDEP water quality standards (N.J.A.C 7-9B1 cited
37W f ^ wRt'p9«S’ 24 NJ'R' 4471(5°’ 25 NJ R- 404(a)’ 25 NJR" 405(a), 25 N.J.R. 
3755(a), 25 N.J.R. 5569(a), 26 N.J.R. 1124(a), and 26 N.J.R. 1226(a). These standards are
based on total recoverable metals", which are unfiltered, and are thus comparable to the results 
of this investigation. Surface water standards are listed by NJDEP for two general categories 
of waters: freshwater (FW-2) and saltwater/estuarine (SE).

IJjL? S.UrfaCe Water designation refers to saline waters in estuaries. "Saline” is defined by 
NJDEP as having salinities above 3.5 parts per thousand (ppt) at high tide. The number "1" in 

e SE-1 definition refers to regulated uses of those waters, such as recreation, etc. Under 
subchapter 7:98-1.15, the main stem of the Raritan River and its associated saline tributaries 
from the Landing Lane bridge in New Brunswick, south to the Raritan Bay are all classified as 
bb-l waters. This includes all estuarine portions of the former Arsenal study area.

TTie FW-2 surface water designation refers to those fresh waters which are not designated as 
FW-1 or Pmelands waters. The approximate extent of SE-1 and FW-2 waters at the former 
Arsenal site was determined on the basis of incidental salinity measurements taken during the 
August 1994 sampling event (Section 3.1.3).

For carcinogenic contaminants such as arsenic, the NJDEP standards are based on minimization 
of human health risks associated with ingestion of potable water, since state regulations specify 
that potable water is one of the potential uses of any surface water body in the state categorized 
as FW-2 or Pinelands waters (NJAC 7:9B-1.12B and C). For such contaminants, analytical 
results were also compared to EPA Ambient Water Quality Criteria as a second basis of 
comparison, since significant differences in the magnitude of the standards sometimes exist 
Using arsenic as an example, the NJDEP FW-2 standard is 0.017 /xg/L, as compared to the EPA 
acute freshwater criterion for protection of aquatic life of 360 /xg/L and freshwater chronic 
criterion of 190 /xg/L. The difference in these state and federal criteria affects the interpretation 
of the significance of the analytical results, as discussed in Section 4.0.
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NJDEP not yet promulgated water quality standards for all compounds. EPA Ambient 
Water Quahty Criteria0* were applied in such cases, as directed by NJDEP in correspondence

***** 19,1995031. For some parameters, such as copper and chromium,
EPA freshwater standards were calculated using hardness data. Hardness was calculated from 
, cium and magnesium concentrations measured in surface water041 from representative 
locations within each applicable water body, since calcium and magnesium were not analyzed 
m every sample. A table listing hardness data used in these calculations is presented in 
Appendix D, and also identifies which locations were used to extrapolate hardness data. For 
example, if only one location within the Area 5 Pond had surface water analyzed for calcium 
and magnesium, the resultant hardness value from this sampling location was used as a 
representative value for calculating criteria for the entire pond. In cases where hardness data 
varied within a water body, such as Black Ditch, the hardness value from the closest geographic 
sample where calcium and magnesium were measured was used for calculating criteria Criteria 
were calculated m this manner for six metals (cadmium, copper, chromium, lead, nickel, and 
zinc) for which EPA lists hardness-dependent criteria0*.

4*3.2 Sediment Quality GniHplmre

Uniform state and federal sediment quality criteria presently do not exist to compare with 
laboratory sampling results. To identify potential areas of concern, WESTON used existing 
published guidelines suggested by the NJDEP031 and EPA031 as screening levels to evaluate 
sediment quality. These included proposed EPA criteria for five organic compounds

fra^/ene’ acenaPthene, dieldrin, endrin)06-3®, guidelines promulgated by the 
Province of Ontario for protection of freshwater aquatic life, and National Oceanographic and 
Atmospheric Administration (NOAA) guidelines for the protection of marine and estuarine 
sediment quality . In some cases06-3® these screening guidelines are based on the contaminant 
concentration in micrograms per gram (ug/g) of organic carbon (C) in the sample. For these 
compounds, comparisons between results and screening guidelines were made by first 
multiplying the criterion for a given contaminant by the fraction of organic carbon in the 
sediment at each location. This resulted in an adjusted criterion based on ug/g C with which 
to compare results (Appendix E). 6 e

Analytical results for freshwater and estuarine sediments were compared to separate guidelines 
Freshwater sediment locations were defined as locations where salinity in surface water was less 
tftan 3.5 ppt, as determined by field measurements at mean high tide. A fist of sample locations 
by drainage area, with their freshwater or estuarine designation, is given in Table 3-1.

As suggested by EPA051, freshwater sediment results were compared to guidelines promulgated 
by the Province of Ontario0 for evaluating sediment quality. Results were compared to the 
Province of Ontario lowest effect level (LEL) and severe effects level (SEL) values011. The LEL 
value is described as a level of sediment contamination that can be tolerated by the majority of 
benthic organisms. The SEL value is described as the level at which pronounced disturbance

sb\RARITAN\R0I_D08\SEDSURWA.FIN 4-7



of the sediment-dwelling community can be expected, and is the sediment concentration of a 
compound that would be detrimental to the majority of benthic species00.

AiwJytica1 results for estuarine sediments were compared to the NOAA Effects Range - Median 
(ER-M) values, and Effects Range - Lower (ER-L) values02', as directed by NJDEPin a memo

■"* EPA W“h "* » in

The NOAA ER-M and ER-L values are described for a number of compounds These are often 
usai as screening guidelines for determining general levels of concern for a given contaminant 
The ER-M value refers to the concentration above which contaminant effects were frequently 
. °bserved amon8 test species in studies reviewed by NOAA°2). This value represents

The5FR 7PerCfntllefPOint in available data greened on contaminant effects for a given chemical
2? rfrS t0 thC l0WCr 10th of reviewed *"d indicates theTo^r

end of the range of concentrations for which effects were observed or predicted02' The ER-L

^was chosen t0 identify contaminants «iocati°ns

frahwaterStlno Pm11"65 n™* ^ somatic hydrocarbons (PAHs) in both
^ ^pau} eStTine S6diments (N0AA>- The Ontario guidelines are 

bas“ on ^ sum of 16 PAH compounds (Appendix F). In contrast, the NOAA guidelines are
c^unLT^ StUd,6S USing differing nUmberS °f individuaI PAH compounds (up to 21 

? PAH value- 1716 N0AA guideline document2' concluded that
the FW TT fpproach was necessary in deciding which compounds should be totalled. In 
Intder k investlgatlon> totai PAHs in freshwater sediments were compared to the Ontario 
Howlter%by ^ concentrations of the 16 PAH compounds on the Ontario list.

S Uanne sediments’the concentrations of all 21 PAH compounds were summed 
(Appendix F) as a conservative estimate of total PAHs, for comparison with NOAA guidelines
^nSUXyM.the “mPari”" W°Uld tend 10 °VereStlmale' «■“ underestimate

To evaluate the potential toxicity of compounds for which no NOAA or Ontario Provincial

Date Ma^ixTsrnMio?) htemtUK review was conducted using the Superfund Chemical 
Date Matax (SCDM)° >. Any compounds for which LC* values were found were also
researched using the EPA AQUIRE database04'. The LCW value refers to the dose of a
contaminant at which 50% mortality to the test population is observed. However, a detailed
evaluation of ecological risk, or derivation of site specific criteria were beyond the scope of this 
investigation.
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4.3.3 Soil Criteria

Results of soil samples collected in Area 10 were compared to NJDEP non-residential direct 
contact soil cleanup criteria (NRDCSCC). Area 10 (Thomas Edison County Park) is currently 
zoned for light industrial use. Approximately 75 percent of the park has been developed for 
recreational use, including ballfields, tennis courts, soccer fields, a running track and open 
grassy fields. The southeastern portion of the park which was sampled for surface soil during 
the August 1994 sampling event is undeveloped. Based upon the zoning and use of the park, 
the NRDCSCC is appropriate as a basis for evaluating the results of this investigation.

A Limited Health Risk Assessment (LHRA) conducted by Dames and Moore0S) in 1993 further 
supports use of the NRDCSCC. The report addressed potential health impacts, based upon 
extensive soil sampling conducted within the developed and undeveloped portions of Thomas 
Edison Park. Compounds of concern included arsenic, lead, carcinogenic PAHs represented by 
benzo(a)pyrene, and dioxin/furans. The results of the LHRA concluded that there were no 
unacceptable risks posed to the recreational or worker populations at the park as a result of 
exposure levels greater than the NRDCSCC for the compounds evaluated.

4-4 DATA ANALYSIS AND PRESENTATION

Analytical data were summarized for the seven major site drainages previously identified in 
Sections 2.1, 3.1.3, and Table 3-1. This site-wide approach was adopted since the drainages 
transcend the artificial "Area" boundaries previously, delineated on the basis of past land use 
activities. Data were tabularized and plotted using the Technical Data Management System 
(TDMS) developed by WESTON, in order to identify contaminant distribution patterns and 
potential transport pathways. In addition, correlation analyses were conducted, and scatter plots 
generated between selected analytes to determine whether any compounds were collocated.

Analytical results were also evaluated in conjunction with physical characteristics of the sediment 
(grain size, organic content, pH, etc.). These parameters were recorded at each location in 
order to evaluate potential contaminant mobility and availability, and hence, toxicity to aquatic 
organisms. Physical parameters were compared to analytical results using correlation analysis 
and graphical plots by sampling location.

For presentation purposes, sampling locations have been grouped by surface water features 
within each of the seven major drainage areas identified for the former Arsenal (Table 3-1). 
Where applicable, sampling locations are listed from upstream to downstream. Analytical results 
for surface water are presented in Tables 4-1 through 4-6. Sediment results are presented by 
site drainage area in Tables 4-7 through 4-13. Soils results from Area 10 are in Table 4-14. 
These tables list compounds which were detected above their respective MDLs. Any 
exceedances of regulatory criteria, standards or guidelines are highlighted in bold and shaded. 
Tables listing all analytical results including "non-detects” and tentatively identified compounds
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are presented m Appendix C. These results are organized by sample number, to facilitate cross-
affile £2SJ“ “““ d° "0‘IiSt VaiUeS f°r V0Cs °r SV0Cs which were "ot d“»«<

4-5 SURFACE WATER SAMPLING RFSTTT Tg 

4,,S<.1 Volatile Organic CompminHc

V0C,S in Surface waler detected 13 compounds present above their respective 
method detection limits (MDLs) on the former Raritan Arsenal site (Table 3-1) These
compounds include 1,1,1-trichloroethane (1,1,1 TCA), 1,1-dichloroethane (1 1 DCA) 1 2-
chlonHT .h ; ^^' !Cet0"e' carbon Sulfide, chloroform, methyl chloride, methylene

• u?CC’ “ethyl et^’ ketone (MEK), toluene, total-1,2-dichloroethene (1 2-DCE1
cWoridTMdMEKTCE>' (1’1-DCE>- 0f acetone, methylene

Three VOC compounds (TCE, 1,1-DCE, and 1,2-DCA) were d-~twt a, 
exceeding either NJDEP or USEPA water quality standards. Of these, 1,1-DCE was detected 
exclusively ,n the Area 18C stream in the upper Red Root Creek Dndnage.wMel 2DcT^ 
detectai exclusively m the County Park Drainage. TCE had the most extensive distribution
S 0Tc?nwT y '"“naEe (Red Ro°‘Creek- Bbck DiKh. and Old Red Rool 
Creek). TCE was found at higher concentrations in the northern third of the site.

4.5.1ol Extent of TCE Contamination

TCE was the most frequently detected VOC in surface water on site, occurring within the Black 
Ehreh <F1?ure 4-1), Red Root Creek (Figure 4-2), Old Red Root CMc (Figure 4 3)t,d County

R!^.°™na8e (F,?ure 4-4> veas. TCE levels in surface water on site ranged from “non- 
detected to a maximum value of 20 ng/L at locations SW-0101 and SW-1908.

^rth^EPrTV"2fSSlldfl0f 1,09 Mg/L WaS exceeded at 17 sampling locations, including the 
northern portion of Black Ditch, wetlands within the Old Red Root Creek Drainage, and the

ZZZ P°rtIOn .the Red Root Creek Drai"age. The SE-1 standard of 81 Mg/L was not 
exceeded at any of the estuarine locations on site (Figure 4-5).

S:e^TCE Were senerally ?resent in surfece water»the northern portion of the site.
nn*1|”8h“} TCr lalTJ°iSlte W6rc f0U"d ln the lower Area 18B and 18C streams toward the 
M Rl rr/n Rwt Creek Drainage (Table 4-1). Further downgradient within the 
Red Root Creek Drainage, TCE was not detected at all above its MDL.
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A similar pattern was evident within the Black Ditch Drainage. In Black Ditch itself, TCE 
concentrations generally decreased from upstream (6.0 Aig/L at SW-0407) to downstream (0.3J
Mg/L at SW-0618L). TCE concentrations exceeded the FW-2 standard in the northern portion 
of the ditch, from location SW-0407 to SW-0506.

Within the Old Red Root Creek Drainage, TCE concentrations at locations SW-1908, SW-1909 
and SW-1910 in the Area 19 northeast wetlands exceeded the FW-2 standard for TCE; with 
concentrations ranging from 3.0 /xg/L to 20 #xg/L, respectively. These concentrations decreased
moving downstream. In Old Red Root Creek itself, TCE detections ranged from 1.0 ug/L to
4.0 jxg/L.

Although TCE was detected at 15 locations (0.3J to 9.0 /xg/L) within the Black Ditch Drainage, 
exceedances of the FW-2 standard only occurred in the northern portion of Black Ditch at 
locations SW-0407, SW-0408, and SW-0505. TCE was also detected at two locations in the 
County Park Drainage at concentrations below the FW-2 standard (0.1J-0.2J ng/L).

4.5.1.2 Other VOC Exceedances

1.1- DCE was detected at two locations in the Area 18C stream within the Red Root Creek 
Drainage. The concentration at SW-1815 (14 ug/L) exceeded the FW-2 standard of 4.81 ug/L 
while the concentration at SW-1813 (2.0J ug/L) did not exceed the NJDEP standard.

1.2- DCA was detected at a single location (SW-1006) in the County Park Drainage at a 
concentration of 0.3J ug/L. This estimated value exceeded the NJDEP FW-2 standard of 0 291 
Mg/L.

4.5.1.3 Other VOCs Detected

The remaining VOCs detected in surface water at the former Arsenal did not exceed existing 
state or federal surface water standards.

detCCted at sevend locations within the Red Root Creek, Old Red Root Creek and 
Black Ditch Drainage (Table 4-2). However, values detected were well below the NJDEP FW-2 
standard of 592 ug/L for trans-1,2 DCE.

!ol^DCA was. d®tected at 111166 sampling locations on site, including two locations in the Area 
18C stream within the Red Root Creek Drainage. At the Area 18C stream locations (SW-1813 
SW-1815) it was detected at concentrations of 3.0 and 6.0 /xg/L, respectively. 1,1-DCA was
few ^ with*° die Red Root Creek Drainage in the upper portion of the East Ditch 
(SW-1907) at a concentration of 0.4 ug/L. There are no published NJDEP or EPA surface 
water standards for this compound, nor are any lethal concentration data listed in the Superfund 
Chemical Data Matrix (SCDM)031.
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1,1,1-TCA was detected mainly in the Area 18C stream, within the upper portion of the Red 
Root Creek Drainage. Concentrations were highest upstream (39 fig/L at SW-1815) and 
gradually decreased moving downstream (12 ^g/L at SW-1813 and 2 fig/L at SW-1814) This 
compound was also detected at 0.4 fig/L (SW-1910) in the Old Red Root Creek drainage area.

Toluene was detected at six locations within the Old Red Root Creek Drainage at concentrations 
ranging from 0.1J to 2.0 ug/L (Table 4-1). Toluene was also detected at nine locations within 
the Red Root Creek Drainage, in the Area 8 Pond and in Red Root Creek itself. Concentrations 
of toluene were detected at 2.0 fig/L in the Area 8 pond (SW-0802, SW-0803, SW-0804) and 
ranged from 0.1J to 6.0 fig/L in Red Root Creek (SW-0602). The NJDEP surface water 
standards for this compound are 7,440 fig/L and 200,000 ng/L, for FW-2 and SE-1 waters 
respectively. ’

Chloroform was detected at low concentrations (0.1J - 0.3J fig/L) in the Black Ditch and the Red 
Root Creek Drainage areas. The EPA freshwater chronic criterion of 1,240 ug/L was not 
exceeded, nor was the NJDEP FW-2 standard of 5.67 fig/L.

Methylene chloride was detected at location SW-1618L in Old Red Root Creek at a 
concentration of 4.0 fig/L. This concentration is well below the NJDEP SE-1 (estuarine) 
standard of 1600 fig/L for this compound.

No federal or state regulatory standards exist for the remaining VOC compounds detected in 
surface water at the former Arsenal site.

Acetone was detected at ten sampling locations on site (Table 4-1), at concentrations ranging 
from 3.0 to 38 fig/L (SW-0615, sulfur plant pond). These levels are considered low relative to 
the lowest LC* value listed in EPA’s AQUIRE Database for toxicity tests ranging from 1 to 4 
days exposure. The lowest LC» value listed04' for freshwater organisms is a concentration of 
1 x 104 fig/L based on 1 and 2-day toxicity tests using the water flea (Daphnia magna). The 
lowest LC» value listed04' for marine organisms is a concentration of 1.1 x 107 ug/L for a 4-day 
test using the bleak fish (Albumus albumus). Both of these LC» values are several orders of
magnitude higher than the acetone concentrations detected in surface water at the former 
Arsenal.

MEK (2-butanone) was detected within the Black Ditch, Red Root Creek, and Old Red Root 
Creek Drainages. In Black Ditch it was detected at SW-0618L at 2.0J fig/L, and in the Old Red 
Root Creek Drainage at location SW-1616 at high tide (5.0 ug/L) and low tide (4.0 fig/L). 
Within the Red Root Creek Drainage, MEK was detected in the Area 8 Pond (13 fig/L and 21J 
fig/L), in one of the sulfur plant ponds (3J fig/L), and in Red Root Creek itself (1.0J-4.0J ug/L). 
These concentrations are considered low based on the lowest freshwater LC» value found in the 
AQUIRE Database04' of 3.2 x 106 ug/L for the mosquitofish (Gambusia affinis), and the lowest
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marine LC*, value of 4 x 105 /xg/L for the sheepshead minnow (Cyprinodon variegatus) based 
on 1 to 4-day tests. ®

Carbon disulfide was detected at concentrations ranging from 1.0-3.0J /xg/L in Old Red Root 
Creek and one location in the Central Ditch drainage area. These values are well below the 
lowest freshwater LC*, value listed in the AQUIRE database04’ for this compound (2 100 ug/L) 
based on a 2-day test on the water flea {Daphnia magna). * *

Methyl chloride was detected at one location in Red Root Creek (SW-0605L) at a concentration 
of 0.3J fig/L. No published USEPA or NJDEP water quality criteria are given for this 
compound. However, this concentration is also considered low based on the lowest listed LC« 
value found in the AQUIRE database04’ for this compound of 2.7 x 105 /xg/L determined from 
a 4-day test on the inland silverside (Menidia beryllina).

4*5.2 Semi-Volatile Organic Compounds

4.5.2.1 PAHs/Phthalates

Analyses for SVOCs in surface water detected seven compounds at levels exceeding state or 
federal water quality standards (Table 4-2). These compounds were chrysene, 
bena>(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, indeno( 1,2,3- 
C,D)pyrene, and bis(2-ethylhexyl)phthalate. Except for bis(2-ethylhexyl)phthalate, the 
compounds listed are all PAHs. These compounds were most frequently detected in the Red 
Root Creek (Figures 4-5, 4-5A) and Old Red Root Creek Drainage areas (Figures 4-7, 4-7A)

of sJandards for individual PAH compounds in surface water were noted only at 
SW-1619, near the head of the Southwest Ditch (Figure 4-7, 4-7A). All six of the PAH 
compounds listed above, iodeno(l,2,3-C,D)pyrene (1J /xg/L), chrysene (2J /xg/L), benzo(a) 
pyrene (1J /xg/L), benzo(k)fluoranthrene (1J /xg/L), benzo(b)fluoranthene (2J ixg/L) and 
benzo(a)anthracene (2J /xg/L) exceeded the NJDEP SE-1 standard of 0.031 ug/L for each 
respective compound.

Bis(2-ethylhexyl) phthalate was detected at locations SW-0614 (61 /xg/L) and SW-1603H (9.0J 
/xg/L) within the Old Red Root Creek Drainage, exceeding the NJDEP FW-2 standard (1.76 
/xg/L) and SE-1 standard (5.92 /xg/L) respectively (Figures 4-7, 4-7A). Bis (2-ethylhexyl 
phthalate) was also detected in the Black Ditch, Old Red Root Creek, and Red Root Creek 
drainages at concentrations below regulatory standards, ranging from 1.0J to 4.0J /xg/L.

4.5.2.2 Other SVOCs Detected

Eight additional SVOC compounds were detected in surface water at concentrations which 
exceeded their individual MDLs but for which standards presently do not exist (Table 4-2).
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nflfl1..^ityl^l!t!?ala,e Wa! detected at one location <SW-1912)« a concentration of 1.0/ „g/L. 

of2M nf f,KCted at two locations (SW-1902 and SW-2001) at concentrations
ot 2.0J ng/L and 3.01 pg/L, respecovely. Diethyl phthalate was detected at four locations 
within the Black Ditch drainage, where concentrations ranged from 1.0J to 2.0J ng/L.

Phene! was detected at nine locations, including six locations in the Red Root Creek Drainage
frol Y m ? ?mB aC/kr drainage- Phenoi concentrations in surface water on site ran^d
from 1.0J to 3.0J ng/L. 4-Methylphenol was detected at SW-0602H at 20 ng/L.

Fluoranthene (5 0 fig/L), phenanthrene (3.0 Mg/L), and pyrene (4.0J ng/L) were detected in 
surface water at location SW-1619. in

4.5«2o3 Tentatively Identified Compounds (TICs)

werekdel“ted in surface water collected from the former Arsenal (Appendix C) 
Some of these, such as hexadecanoic acid are naturally occurring hydrocarbons.
acid and its isomers were found at several locations in the lower third of the site. Sulfur was 
rrach'di!"^ Water W“hm the Central Ditch- Easl Dltch' 01d Red Root Creek, and Area

4-5*3 Perticides/Polvchlorinated Binhenvk

** Tly^eted petite compound detected above its MDL in surface 
and Appendix C). This compound was detected at SW-1803 (0.03 fig/L) and

°'06i/g/L ^ thC Area 188 Stream within the Red Root Creek Drainage area, 
of 0 0032*^/Lld& Concentratlons at both of these locations exceeded the NJDEP FW-2 standard

4.5.4 Metals/Cvanidp

Cyanide was detected above its MDL at SW-0104 in the lower Area 18B stream at a 
concentration of 10 Mg/L, exceeding the NJDEP FW-2 standard of 5.2 ng/L. This was the onlv 
location sampled at the former Arsenal where cyanide was detected, although the MDL at 
several locations was higher than the NJDEP FW-2 standard.

!IalySeS det6Cted 23 metals in surface water at concentrations above their 
respective MDLs (Table 4-4). Metals were detected in surface water in the East Ditch Drainage 
(Figure 4-8) Blaek Ditch Drainage (Figure 4-9), Red Root Creek Drainage (Figures 4-10 4- 
10A), Centra! Ditch Drainage (Figure 4-11), Area 12 Drainage Ditch (Figure 4-12), Old Red 
Root Creek Drainage (Figures 4-13, 4-13A) and County Park Drainage (Figure 4-14). Of these 
13 were detected at levels exceeding pertinent state or federal water quality standards. These 
were arsenic, lead, nickel, chromium, copper, zinc, thallium, mercury, iron, manganese, silver
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cadmium, and beryllium. The occurrence of these compounds is described below in order of 
the frequency of exceedances of criteria/standards on site.

4.5.4.1 Lead

Lead concentrations in surface water locations sampled at the former Arsenal site ranged from 
non-detected to 487J Mg/L (location SW-1619). Lead levels exceeded state or federal regulatory 
standards at 57 of 114 locations sampled, with lead levels less than 20 pg/L at 47 of these 
locations. Exceedances were noted within all seven drainage areas. Lead levels exceeded the 
EPA freshwater chrome criterion in the upper portion of the Black Ditch Drainage, the Red Root 

reek Drainage, the Old Red Root Creek, Central Ditch Drainage, and County Park Drainage 
areas. In the estuarine waters in the southern portion of the site, lead levels exceeded the EPA 
chrome manne criterion of 5.6 pg/L at 35 locations, but were well below the acute criterion of 
m mTc! 5* tW° °CatIOnS ^mpled (SW'0602^ 4601 Mg/L, and SW-1619, 487J ug/L)
No NJDEP standard presently exists for lead in SE (estuarine) waters.

fUn4 D/^h W“BIack Ditch Drainage (Figure 4-9), the lead concentration at SW- 
0406 (22.7 Mg/L) exceeded the EPA freshwater chronic criterion and NJDEP FW-2 standard.

, 5 P°nd’ ** ,ead concentrations exceeded the EPA and NJDEP FW-2 standards at
all four locations sampled, with a maximum concentration of 35.8J pg/L at location SW-0501 
Oow tide). In Black Ditch, lead concentrations did not exceed the EPA freshwater chronic 
Cnt™; .1ta the ^tuarine portion of Black Ditch south of SW-0506, lead concentrations 
^seeded the manne chronic enterion of 5.6 pg/L at SW-0616 (16.7J pg/L ) in the low tide

L«d levels did not exceed the EPA freshwater chronic criterion in the Area 18B and 18C 
streams within the upper Red Root Creek drainage (Figures 4-10, 4-10A). Further 
downgradient, a single water sample collected at SW-2001 within the Area 20 Ditch had a lead 

^ ^ J exceeding the EPA freshwater criterion. In the Area 8 pond north of
y pic Dnve, lead levels exceeded the EPA freshwater chronic criterion at two of the six 

locations sampled. These two samples, SW-0801 (7.8 pg/L) and SW-0806 (8 pg/L), were 
collected on opposite ends of the pond. Further downgradient within the same drainage, three 
of four locations sampled within the sulfur plant ponds exceeded the EPA freshwater chronic 

ij *2 f°°LCreek itself’the NJDEP FW-2 standard was exceeded at low tide at SW-
SW-0602^ ^ ch1ronlc1ma™,e criterion (5-6 Mg/L) was exceeded at locations
SW-0602 and SW-0603, where lead levels at low tide were 4601 pg/L, and 18 4J ug/L
re^ecbvely Location SW-0602 also exceeded the EPA marine acute criterion of 140 pg/l x
low tide. At high tide, lead concentrations did not exceed the EPA marine chronic criterion.

Within the Central Ditch Drainage, lead levels exceeded the EPA chronic marine criterion at 
four of sue estuanne locauons sampled (Figure 4-11). Three of these exceedances were located 
within the Central Ditch itself, where the maximum lead level detected was 9.3J pg/L at low tide
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^ocauon SW-1101. Lead also exceeded the EPA marine chronic criterion at SW-1625H (8.6
™ (°;1 Mg/L)- SamPles from ** freshwater ponds (SW-1622, SW-

1623 SW-!626) a11 had lead concentrations less than 10 pg/L, which exceeded the NJDEP FW- 
i standard or 5.0 pg/L.

W“ ?2 DrainaSe (Figure 4-12), the EPA chronic marine criterion (5.6 „g/L) was 
exceeded at location SW-1201 (8.8/xg/L). ^

L^d levels exceeded the EPA marine chronic criterion of 5.6 pg/L at 20 of the 25 estuarine 
lSf wsampled wulun the Old Red Root Creek Drainage (Figures 4-13, 4-13A). Within Old 
Red Root Creek, three of the five estuanne locations sampled exceeded the EPA marine chronic 
criterion, with a maximum value of 10J pg/L at SW-1610. At SW-1609, the "high tide" water 
sample contained 5.4 pg/L lead, and the "low tide" sample had 8.5J pg/L lead Lead
whhhfrtTA °f EPA mTe Chr0nic Criterion were noted in a11 eight locations sampled 
within the Area 16 associated ditches, with concentrations ranging from 5.7 pg/L to 17 8 pg/L
fsX^“sw i«5EPswf^rr,Chr0mC Standard were three ^fmpiing

(bW 1604, SW-1605, SW-1614) with concentrations ranging from 3.6 pg/L to 11.2 pg/L.

I«d cmicenirations wore slightly higher in the West Ditch and near the mouth of its associated 
,n °'d, R«* Root Creek. West Ditch had high tide lead values ranging from 5.9J

EPA nhrn8 ’ 0W "de val,,es ranging from 7 81,0 37 A1 Ug/L, all of which exceeded the 
^ ™te™n' The m“im™ high tide lead concentration (25.9J „g/L) was at
ism r S^‘, 6°?’ Wh‘6 the maximum low tide concentration (37.4J ,<g/L) was detected at SW-
JzL ?Ve, S were sub,slftially lower at SW-1601, toward the upstream end of the ditch, 
where concentrations ranged from 5.9J to 7.8J pg/L (Table 4-4).

Southwest Ditch, lead concentrations decreased from the head of the ditch toward its 
confluence with the Raritan River. The EPA chronic marine criterion for lead was exceeded at

“mpl2LAt ?TW'1619’ the shallow water area near the head of the ditch, the lead 
concentration was 487J pg/L, which also exceeded the EPA acute marine criterion of 140 pg/L

at.SY'1620, thC lead “"Station was 22.5J pg/L. At locations SW-1215 
“d ^'i216, ,hlgh tlde lead concaitrBtwns were 7.2J and 10.6J pg/L, respectively; while at 
low tide the values were 13.8J pg/L, and 14.01 pg/L, respectively. *

Lead was also detected in two samples within the County Park Drainage (Figure 4-14). The 
lead concentration at location SW-1006 (117J pg/L) exceeded the calculated EPA freshwater 
chrome entenon of 1.25 pg/L. At SW-2001 the lead concentration (2.4 J pg/L) also exceeded 
the calculated EPA freshwater chronic criterion (1.32 pg/L).

In summary, lead concentrations exceeded surface water quality standards throughout the former
Arsenal (Figure 4-15), but concentrations were generally less than 30 pg/L throughout most of 
tne site.

0b\RARJTAN\ROI_DO8\SEDSURWA.FIN 4-16



4.5.4.2 Arsenic

Arsenic levels in surface water exceeded NJDEP standards over much of the site, except for the 
northern portion of the Red Root Creek Drainages (Area 18B and 18C streams), the East Ditch, 
and the northern portion of the Black Ditch Drainage (including the Area 5 Pond, Area 4 ditch) 
(Figure 4-16).

Arsenic concentrations in surface water at the former Arsenal ranged from "non-detected" to 
a maximum concentration of 945 figJL at SW-1903 (Table 4-4). However, at most locations, 
arsenic concentrations were below 20 ug/L. The highest arsenic concentrations were at locations 
SW-1903, SW-1619 (234 fig/L), and SW-1410 (148 fig/L). Arsenic levels in surface water were 
higher in estuarine areas than in freshwater areas of the site. Arsenic concentrations in estuarine 
areas were generally less than 30 fig/L, although the maximum concentration was 234 ug/L 
(SW-1619).

In freshwater areas, arsenic levels exceeded the FW-2 standard of 0.017 ng/L at 26 locations 
within the Black Ditch Drainage, the Red Root Creek Drainage, the Old Red Root Creek
Drainage, the East Ditch Drainage (unnamed tributary) and within the Central Ditch Drainage 
(Figure 4-16). 6

Arsenic concentrations in the East Ditch Drainage (Figure 4-8) exceeded the FW-2 standard of 
0.017 ng/L in the unnamed tributary at location SW-1410 (148 ftg/L). Further downstream 
where the unnamed tributary becomes estuarine, arsenic levels exceeded the SE-1 standard of 
0.136 ftg/L at SW-1411 (15.3 ftg/L) and SW-1412 (16 ftg/L).

Within the Black Ditch Drainage, arsenic exceedances occurred mainly toward the upper portion 
of the drainage (Figure 4-9). Levels exceeded the FW-2 standard within the Area 4 Ditch, Area 
5 Pond, and at one location in the upper portion of Black Ditch itself. At the one location (SW- 
0406) within the Area 4 ditch having sufficient surface water to sample, arsenic was detected 
at 5.1 ug/L. Within the Area 5 Pond, the FW-2 standard was exceeded at SW-0501 (2.6 ug/L)

^'4 sw-0503 (2.3' fig/L). In Black Ditch, the arsenic concentration at SW-
0407 (13.7 ug/L) exceeded the FW-2 standard. Further downstream the SE-1 standard of 0 136 
Ug/L was exceeded at SW-0616 (4.0 ug/L) and SW-0618 (7.8 fig/L).

Within the Red Root Greek Drainage, surface water concentrations exceeded the FW-2 standard 
for arsenic at SW-1816 (2.3 ug/L) within the Area 18C stream (Figures 4-10, 4-10A). Arsenic 
concentrations also exceeded the FW-2 standard at all six locations sampled within the Area 8 

Pond north of Olympic Drive, with arsenic values ranging from 2.0 to 8.2 ug/L. Additional 
arsenic exceedances were noted at SW-0601, near the upper reaches of Red Root Creek (8.2 
Mg/L at high tide; and 36 ug/L at low tide), and at location SW-2001 (4.3 fig/L), in the Area 
20 Ditch. Arsenic was undetected at most locations sampled within Red Root Creek itself. 
However, detection limits (6.5-20 ug/L) significantly exceeded the SE-1 water quality standard
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(0.136 pg/L) at seven locations. Near the upper reaches of Red Root Creek, the arsenic 
concentration exceeded the SE-1 standard at location SW-0602, where the high tide concentration

lQw tide concentration was 59 pg/L. Further downstream at location 
SW-0609 near the mouth of Red Root Creek, the high tide arsenic concentration was 12 5 pg/L 
and at low tide arsenic was undetected at an MDL of 20 ng/L. Levels of arsenic in surfaa 
water collected from the sulfur plant ponds exceeded the FW-2 standard at locations SW-0610
!19;5,S?/L^d SW'0614 <15-5 Mg/L). At sulfur plant pond locations SW-0613 and SW-0615 
the MDL (10|4g/L) was above the NJDEP FW-2 standard.

Arsenic concentrations exceeded the NJDEP SE-1 water quality standards at every location 
sampled within the Central Ditch Drainage (Figure 4-11). Levels of arsenic ranged from 4 9 

to 62.4 pg/L. Concentrations of arsenic within the Central Ditch itself ranged from 6.7 uzlL 
at ow tide to 29.8 ug/L, also at low tide. The highest arsenic concentrations within the 
drainage were detected at the isolated estuarine pond at location SW-1625 which had 
comparable values at high and low tide of 58.6 pg/L, and 62.4 pg/L, respectively (Figure 4-11).

Within the Area 12 Drainage, all three surface water samples collected contained arsenic at 
evels exceeding the SE-1 standard (Figure 4-12). The upstream sample (SW-1201) had an 

arsenic concentration of 16.4 pg/L. Two samples (SW.1202, SW-1203) measured at both high 
and low tide exceeded the standard at both sampling periods. These samples had low tide 
arsenic values ranging from 9.5 to 20.5 ug/L, and high tide values ranging from 11.7 to 34 2 
Pg/L.

Arsenic levels exceeded the FW-2 standard throughout the Old Red Root Creek Drainage 
(Figures 4-13, 4-13A). The single highest concentration of arsenic detected in surface water at 
the former Arsenal was 945 ug/L, detected at location SW-1903 in the Area 19 forested wetland. 
This sample was taken from a shallow ditch with a high level of suspended solids and organic 
material in the water column when sampled. In the Area 19 northeastern wetlands, arsenic 
exceeded the FW-2 standard at location SW-1910 (10.5 ug/L). In the Area 19 southwestern 
wetlands, arsenic levels exceeded the FW-2 standard at SW-1904 (16.0 pg/L), SW-1905 (3.7 

Pg/L), and SW-1906 (10.0 pg/L). In Old Red Root Creek itself, arsenic levels ranged from 
non-detect to 30.6 pg/L. The NJDEP surface water quality standards (FW-2 and SE-1' 

depending upon location) were exceeded at five locations. The highest arsenic concentration in 
Old Red Root Creek (30.6 pg/L) was recorded at high tide at location SW-1609, at the outlet 
of the creek. However, most arsenic values in Old Red Root Creek were within the 2 to 6 ug/L 
range (Figure 4-13A).

In the West Ditch, arsenic levels exceeded the SE-1 standard at locations SW-1603H (15.4 pg/L) 
and SW-1907 (38/xg/L) (Figures 4-13,4-13A). Location SW-1603 was the furthest downstream 
of the four locations sampled. Several surface water samples collected from the asgnriated 
ditches (SW-1611 through SW-1618, SW-1629, SW-1630) contained arsenic at levels above the 
SE-1 standard. Arsenic exceedances in these ditches ranged from 2.8 pg/L at location SW-1614
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to 61.2 Mg/L at location SW-1630. Location SW-1630 was a stagnant, shallow water location 
with a large amount of suspended organic material present.

In the Southwest Ditch, all four locations sampled exceeded the SE-1 standard (Figures 4-13 and 
4-13A). Arsenic levels were higher at low tide than at high tide at the two locations where tidal 
differences were measured. At locations SW-1215 and SW-1216, low tide concentrations were
14.2 and 27.8 #*g/L, respectively, while at high tide arsenic was undetected. Upstream, arsenic 
was detected at 1.8 ug/L at location SW-1620, and at 234 ug/L at location SW-1619 near the 
shallow headwaters of the ditch.

An exceedance of the arsenic FW-2 standard was also noted at location SW-1902 (2.5 ug/L) 
within the County Park Drainage (Figure 4-14). Arsenic was not detected at the remaining five 
locations, with the MDLs exceeding the FW-2 standard.

4.5.4.3 Zinc

No NJDEP standard presently exists for zinc in surface water, however, EPA Surface Water 
Quaiity, Criteria exist for freshwater and marine chronic comparisons. "Freshwater acute 
criteria" were calculated based on hardness values (Appendix D). The EPA freshwater or 
manne criteria were exceeded at 26 locations sampled at the former Arsenal, including locations 
wihm every major drainage area except the Central Ditch and County Park Drainage areas 
(Table 4-4, and Figure 4-17).

Zmc exceeded EPA water quality criteria at nine of ten locations within the East Ditch Drainage 
(Figure 4-8). In the estuanne portion of the East Ditch, zinc levels at locations SW-1407 (115 
jig/L) and SW-1408 (77.5 /*g/L) exceeded the marine chronic criterion of 58 ug/L. In the 
freshwater portion of the East Ditch, the exceedances ranged from 121 /xg/L to 134 ug/L. In 
the unnamed tributary, the calculated EPA freshwater chronic criterion of 47 ug/L was exceeded
by a zmc concentration of 239 ug/L at SW-1410. No exceedances were noted in the estuarine 
portion of the unnamed tributary.

Within the Black Ditch Drainage (Figure 4-9), zinc concentrations exceeded the freshwater 
chronic criterion of 47 ug/L at locations SW-0406 (183 ug/L), SW-0501 (376 ug/L), SW-0407 
(82.7 Mg/L) and SW-0505 (55.1 ug/L). Location SW-0501 (376 ug/L), in the Area 5 Pond also 
exceeded the calculated EPA freshwater acute criterion of 239 ug/L.

In the Area 18C stream within the Red Root Creek Drainage, location SW-1817 was the only 
location exceeding the EPA freshwater chronic criterion of 47 ug/L for zinc (Figures 4-10 4- 
10A). The zinc concentration at location SW-2001 (148 ug/L) in the Area 20 Drainage Ditch 
exceeded the calculated EPA freshwater acute (hardness-based) zinc criterion of 120.4 ug/L. 
In the sulfur plant ponds, zinc concentrations in surface water were the highest detected at the 
former Arsenal, exceeding calculated EPA acute criteria at all locations sampled. Here zinc
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rancentrations ranged from 2900 pg/L to 6940 pg/L. Within Red Root Creek itself one 
l^uon (SW^) .xceectaUhe marine ehronic cntenon of 58 pg/L with a co“ceS,n of

acutelritenon'of TOpg/L ^ “ ‘°W values werc 2,80 ^ “> «* "anne

In the Area 12 Drainage area, the marine chronic 
SW-1201 (69 pg/L) as shown on Figure 4-12.

criterion of 58 pg/L was exceeded at location

Within the Old Red Root Creek Drainage the highest 
the head of the Southwest Ditch at location SW-1619. 
area are shown on Figures 4-13 and 4-13A.

zinc value (1,100 pg/L) was detected at 
Five other zinc exceedances within this

4.S.4.4 Nickel

Nickel concentrations exceeded calculated hardness-dependent EPA water quality criteria
HyuStaH? “ , TS “the former Arsenal- Howler, nickel exceedances of ilculated

11 1 Cn,rm Wer2 ln’lKd t0die Ena Dltch, the northern portion of the Black Ditch Drainage 
the “Pper Red Root Creek Drainage, two locations in the County pfrk 

ft “* '“““o" within the Area 12 Ditch, and one location within the Area 19 wetlands
l R0°‘Creek Drainage (Figure4-18). The NJDEP FW-2 and SE-l^nda^ were

not exceeded m any samples (Table 4-4).

kSn? D h Drainages mckel exceeded die EPA freshwater chronic criterion at five 
locations with concentrations ranging from 27.3 pg/L to 34.9 pg/L (Figure 4-8) The marine 
chrome cntenon was also exceeded at SW-1407 (21.8 pg/L) in the East Ditch

Dkch CntCna WCre detected at evefy location samPled in the upper Black
Ditch drainage, with concentrations highest in the northern portion of the Black Ditch, at SW-
0407.gradually decreasing downstream to SW-0507 as shown in Figure 4-9 Nickel levels 
Si28 2 “8/L <SW-°507) * “** tide, and from 11. “(SW- 

t '9JS/t/S ~°5°7>“l0W tide- In ,he Area4 Ditch- nickelexceeded iheSdcuIated 

Cnten0" ? l0cati0n SW-°406 (14 1 «/L>' I" the Area 5 Pond, nickel 
lCTds exceeded EPA water quality criteria at all four locations sampled (SW-0501 through SW- 
0505), ranging from 17.0 pg/L to 28.9 pg/L.

Nickel concentrations within the Red Root Creek Drainage exceeded calculated EPA criteria at

“l1”6 Arca 188 Streara <sw-°101>, aid one location in the 
Area 18C stream (SW-1814), as shown in Figures 4-10 and 4-10A. The maximum nickel
concentration in this area was 12.6 pg/L. In the Area 20 Ditch nickel was detected at 11.5 
pg/L. Nickel concentrations in the sulfur plant ponds also exceeded EPA calculated criteria 
ranging from 98.8 pg/L to 224 pg/L. In the Area 8 Pond, a duplicate sample (SW-0807 14.9 
pg/L) collected at SW-0801 exceeded the EPA freshwater chronic criterion. In Red Root Creek
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itself, SW-0602 (28.8 tig/L) and SW-0603 (13 pg/L) exceeded the EPA marine Chronic criterion 
at high tide. Low tide concentrations at these locations were 69.5 fig/L and 10.5 ug/L, 
respectively. A nickel exceedance was also noted at SW-0607 (12.1 ug/L).

Within the Area 12 ditch, the nickel concentration at low tide at SW-1203 (24.9 ug/L) exceeded 
the EPA marine chronic criterion (Figure 4-11).

pie nickel concentration at location SW-1619 (101 fig/L) in the Southwest Ditch of the Old Red 
Root Creek Drainage exceeded the calculated EPA marine chronic criterion (Figures 4-13, 4-

At locations SW-1004 (16.2 Mg/L) and SW-1005 (51.7 fig/L) in the County Park Drainage, 
?AC^f /jXCee^etl ca^culated EPA criteria (Figure 4-14). The nickel concentration of sample SW- 
012 (duplicate sample of SW-1005) also exceeded the EPA criterion with a concentration of 

17.5J ng/L.

4.S.4.S Copper

Copper concentrations ranged from "non-detected" to 817 /ug/L in surface water collected at the 
fiormer Arsena!. Copper concentrations exceeded the EPA chronic water criteria at 30 locations 
sampled (Figure 4-19). Fifteen exceedances were of calculated hardness-dependent freshwater 
criteria, and 15 were exceedances of the marine chronic criteria in estuarine areas. Exceedances 
were noted in all drainage areas, except for the Central Ditch (Table 4-4).

Widiin the East Ditch Drainage (Figure 4-8), the copper concentration exceeded the EPA 
hardness-based acute criterion of 289.5 ngJL at location SW-1410 (608 ug/L) as shown in Figure 
4-8. Within the Black Ditch Drainage, copper concentrations exceeded the EPA hardness- 
dependent criteria (Appendix D) in the Area 5 Pond, and in the one location sampled for surface 
water m the Area 4 Ditch (Figure 4-9). Copper exceedances at all four locations in the Area 
5 Pond ranged from 24.2 ug/L to 38.9 ug/L, compared to the EPA hardness-dependent acute 
criterion of 12.67 Mg/L. At location SW-0406 in the Area 4 Ditch, the copper concentration 
(53.1 ug/L) also exceeded the calculated EPA acute freshwater criterion 17.67 ug/L.

Copper concentrations exceeded the EPA freshwater hardness-dependent criteria in the Red Root
°ne l0Cati0n in *** Area 18C stream (SW-1812), one location in the Area 20 

Ditch (SW-2001), and at four locations within the Sulfur plant ponds (Figures 4-10, 4-10A). In 
the Area 18C stream, copper concentrations ranged from 2.4 ug/L to 12.8 ug/L, while the 
copper concentration at SW-2001 in the Area 20 Ditch was 38.7 ug/L. In the sulfur plant 
ponds, levels of copper at locations SW-0610, SW-0613, SW-0614 and SW-0615 were 431 
Hg/L, 3%l ug/L, 438 fig/L, and 671 ug/L, respectively. In Red Root Creek itself, copper 
exceeded the EPA marine chronic criterion of 2.9 ug/L at five locations, with values ranging 
from 4.4 ug/L (SW-0603, at high tide) to 253 fig/L (SW-0602, at low tide).
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In the Area 12 Ditch Drainage, the copper concentration at SW-1203 (26.8 /xg/L) exceeded the 
marine chronic criterion.

Within the Old Red Root Creek Drainage, location SW-1903 (28.4 /xg/L) exceeded the calculated 
A freshwater acute criterion of 12.03 /xg/L. In the Area 16 ditches associated with Old Red 

Root Creek and the West Ditch, four locations exceeded the EPA marine chronic criterion of 

jit 111656 locations were SW-1616 (36.3J /xg/L at high tide, ND at low tide), SW-1618 
(25.11 mg/L), and SW-1603 (39.9 /xg/L at high tide, ND at low tide) and SW-1612 (3.7J ug/L 
m the duplicate sample SW-1628) (Figure 4-13). Location SW-1906 in the Area 19 Southwest 
wetlands exceeded the marine chronic criterion with a copper concentration of 11.4 ug/L. 
Additional exceedances are shown in Figures 4-13 and 4-13A. Location SW-1619 (817 ug/L)
in a shallow pond area near the head of the Southwest Ditch exceeded the EPA marine acute 
criterion of 2.9 /xg/L.

C0PPer exceedances of EPA freshwater chronic criteria were detected at SW-1902 
(12.8J) and SW-1001 (8.4 ug/L) in the County Park Drainage (Figure 4-14).

4.5.4o6 Cadmium

Cadmium levels in surface water exceeded the EPA hardness-based freshwater chronic criteria 
at six locations on site (Table 4-4). Three of these exceedances were within the Red Root Creek 
Drainage (Figures 4-10, 4-1QA), two within the Black Ditch Drainage (Figure 4-9) and one was 
noted in the County Park Drainage (Figure 4-14). In the Area 18C stream, cadmium 
concentrations exceeded EPA hardness-based criteria at location SW-1813 (0.96 /xg/L). Further 
downgradient in the sulfur plant ponds, cadmium concentrations exceeded the calculated criteria 
at two locations, SW-0613 and SW-0615 with concentrations of 8 /xg/L and 18.1 ug/L
respectively. These were the highest cadmium concentrations in surface water detected at the 
former Arsenal.

Cadmium exceeded the EPA freshwater chronic criterion at two locations in the Black Ditch 
drainage. Location SW-05Q1L (2.4 ug/L) exceeded the calculated EPA freshwater chronic 
criterion of 0.86 ug/L, and location SW-0407 (1.9 /xg/L) exceeded the calculated EPA 
freshwater chronic criterion of 1.13 /xg/L.

The cadmium concentration at location SW-1001 (3.7 /xg/L) in the County Park Drainage 
exceeded the calculated EPA chronic freshwater cadmium criterion of 0.66 /xg/L as well as the 
acute Freshwater criterion of 1.8 /xg/L.
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4.5.4.7 Chromium

Chromium exceeded calculated freshwater hardness-dependent EPA chronic criteria at 10 
locations sampled at the former Arsenal (Table 4-4).

Within the Black Ditch Drainage, chromium exceeded the calculated criteria at two locations. 
In the Area 4 Ditch, chromium was detected at sample location SW-0406 at a concentration of
20.1 pg/L. In the Area 5 Pond, the chromium concentration at SW-0504 was 7.7 pg/L.

Within the Red Root Creek Drainage, the chromium concentration at SW-1808 (4 pg/L), in the 
Area 18B stream exceeded the calculated EPA freshwater chronic criterion of 3.63 pg/L 
(Figures 4-10, 4-10A). In the Area 20 Ditch, the chromium concentration of 27 pg/L at SW- 
2001 exceeded the calculated criterion of 3.46 pg/L. The highest levels of chromium detected 
at the former Arsenal were located further downgradient in the sulfur plant ponds. Chromium 
was detected at levels ranging 92.5 pg/L to 264 pg/L, exceeding the calculated EPA freshwater 
chrome criterion of 25.8 pg/L at the four sulfur plant pond locations (SW-0610 through SW-

A chromium value of 225 pg/L was detected at location SW-1619 in the Old Red Root Creek 
Drainage. The value is significantly less than the EPA marine acute criterion of 10,300 pg/L. 
However, a marine chronic criterion is listed by EPA only for hexavalent chromium, a highly 
toxic species of chromium. Analytical results were not compared to this value, since hexavalent 
chrommm is much rarer in nature than trivalent chromium*36*, and it is unrealistic to assume in 
the absence of additional information that the majority of the chromium detected at the former 
Arsenal is in the hexavalent state.

The chromium concentration at two locations in the County Park Drainage area also exceeded 
calculated hardness-based EPA freshwater chronic criteria. Location SW-1902 (6.4J pg/L) and
location SW-1005 (36.8 pg/L) exceeded the calculated EPA freshwater chronic criterion of 4 99 
Mg/L.

4.S.4.8 Mercury

Mercury was detected in surface water at levels exceeding state or federal regulatory standards 
at a total of 15 locations sampled at the former Arsenal, six of which were in freshwater portions 
of the site. Mercury concentrations on site ranged from "non-detected" to a maximum value of
5.4 pg/L at SW-1619. Regulatory exceedances were limited to the East Ditch Drainage, Black 
Ditch Drainage, the Old Red Root Creek Drainage, and one location (SW-2001) within the Red 
Root Creek Drainage (Table 4-4).
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At SW-1410 near the head of the unnamed tributary in the East Ditch Drainage the mercurv 
4_8) m SUrfaCe Water (0*22 exceeded the NJDEP FW-2 standard of 0.144 Vg/L (Figure

a^,T’ Terc“ry concen,ratio"s <*«*dcd «>e EPA freshwater chronic 
inA\ 2 at 311 four locations sampled within the Area 5 pond (Figures 4-10 4-
Ditch iXrSrt T/epaZ0* 1210 “u 5 ^in the Am 5 pond- I" the Bl’ack 

/t \ • ’ ^ ceeded the EPA freshwater chronic criterion at location SW-0506 rn i
»&"oa,fTP 1“^,al "W tide- FW*downstream Ute
(0.025 /xg/L) was exceeded at locations SW-0617 and SW n*iR " cmenon
of 0.11 fig/L detected at both locations ’ ^ merCUry C0ncentratl0ns

SwS r.rrr5 m “ well as «>e EPA freshwater chronic criterion at
SW 2001 (0.24 pg/L) ,n the Area 20 thtch within the Red Root Creek Drainage (Figures 4 10

°W R00t Creek DrainaSe’ tnercury levels in surface water exceeded the EPA 
l”swn,.6,C8nt;on25 -jff8 - NJ“P SE-1 stanL o“Xt

ta ^ in ^(wairw,th,n«heSoumwe" 

the diicHlw“wSL ..Td ^ '°W “ 0 49 “d « "« ^ of
esfcarine standards in le“wSaf stZl foTX b°th ^ ~

4.4.4o9 Silver

Silver concentrations in surface water exceeded EPA water quality criteria at 7 locations out of
locations sampled at the former Arsenal. Silver concentrations ranged from "non-detected" 

to a maximum value of 9 90J ue/Lat lnratinn cw haia tt, ir 6^ irum non aetected proportion of exceedances SW‘0614' ^ sulfilr Plant P°"ds had the highest

B1“k D,tc|l Drainage, the silver concentration at location SW-0501 (3 7J ug/L) in
WUhiiuhe freSh,Water acute criterion of 2.20 u^L

RooTc^r ^k,Dramag!' " concentratio"s “needed reguUtoiy criteria in Red
moSdC! TOWrtw? T " Red R°°‘ Creek'the silvCT concentration at location 
SW<KS06 (3.70J ug/L) at low ode exceeded the EPA marine acute criterion In the sulfuVolant
ponds, stiver concentrations exceeded EPA chronic criteria of 0.120 u^L at ^ „fto 

locations sampled, with concentrations ranging from 5.7QJ ug/L to 9.90J ug/L The acute 
criterion calculated on the basis of hardness at this location (36.04 ug/L) was much hSieS 

the acute criterion calculated for the Area 5 pond (2.20 /xg/L).
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Within the Old Red Root Creek Drainage, the silver concentration at location SW-1903 (4 10 
Mg/L) m the forested wetland exceeded the EPA freshwater chronic criterion (0.12 ug/L) ’ as 
well as the calculated hardness-based EPA freshwater acute criterion (2.00 ug/L). The
concentration at SW-1606 (2.40 pg/L) in Old Red Root Creek each exceeded the calculated EPA 
marine chronic criterion (2,30 pg/L).

4.4.4.10 Other Metals

Manganese

iMthough no NJDEP freshwater standard exists, manganese exceeded the NJDEP SE-1 standard
°°/20 estuanne 'ocations at fonner Arsenal site. EPA freshwater criteria do not 

exist for the protection of aquatic life from manganese. The highest freshwater Mn 
concentrations were 1,730 pg/L at location SW-0501 in the Area 5 Pond (Figure 4-9) 1 370
iHm a,‘n <^tT SWm0615 “ sulftlr P18"1 POP* (Figure 4-10), 905 pg/L at location SW- 

8; '" Area 19 northeast wetlands (Figure 4-13), and 772 pg/L at SW-1403 in the
Start I’" D?nage (Figure 4'8)- Mnngnnese exceeded the SE-1
standard (100 pg/L) within all tidally-influenced drainages.

location*smanganese concentrations exceeded the SE-1 criterion at 
locadon SW-1407 (625 pg/L), downstream of the dam. In the unnamed tributary, m, 
was detected at 510 pg/L at SW-1412. manganese

P™™8®’ manganese values exceeded the SE-1 standard at locations SW- 
061^ and SW-0619, at low tide. Concentrations in Black Ditch ranged from 376 pg/L to 1390

Nfanganese concentrations in the Red Root Creek Drainage exceeded the SE-1 criterion within 
Red Root Creek at SW-0607 (129 pg/L) and SW-0603 (256 fig/L).

6XCeeded ** SEA standard * ^ven locations sampled within the Old 
Red Root Creek Drainage (Figure 4-13, 4-13A). In the Old Red Root Creek itself, manganese 
concentrations ranged from 161 pg/L to 298 pg/L. In the West Ditch, the only manganese 
exceedance of the NJDEP SE-1 standard was detected at location SW-1603 (129 ug/L at high
H.temed a^SW 19lSouthwest wedands’ a "“"g^se exceedance wts

detected at SW-1905 (315 pg/L). In the Area 19 Northeast wetland, the manganese
concentration of 905 pg/L exceeded the SE-1 standard at location (SW-1908).

Scattered manganese exceedances in surface water were also noted within the Central Ditch 
(Figure 4-4_U)’ Area 12 Di,Ch Draira«e <««“• 4-12>. County P^Srarnag*
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Iron

‘™" SUrfaCe_Ter exceeded re8ulatoiy criteria at ten locations at the former Arsenal
site. Regulatory exceedances were limited to freshwater locations sampled (Table 44).

Diteh ( ‘T iTT “ncentration (2'020 «/L> at location SW-1403 in the East
LHtcti exceeded the EPA freshwater acute criterion of 1,000 ng/L (Figure 4-8).

Di1D?lS Sample SW‘0506 O'330 collected in the upper portion 
of Black Ditch exceeded the EPA acute freshwater criterion.

In the Area 8 Pond near Olympic Drive within the Red Root Creek Drainage the iron
(FimrdTo'Tm) thF T HeShWateJ.aCUte criterion at lwo of five locations sampled 
S 000 „t/n ’.r ^er d078rad,ent w,thin the same drainage, sample SW-0615 

(55,900 Mg/L) m the sulfur plant ponds exceeded the EPA acute freshwater criterion .

SW the,ir°n concentration at locations SW-1908 (17,800
r4ure^ l3 4-l3A) ’ significantly exceeded the EPA freshwater acute criterion

SwTcS 4m"aS/Mthfir0" “"“n‘rati0" at “"Pi"* locations SW-1001 (1,410 
Mg/E) and SW 1006 (20,400 Mg/L) also exceeded the EPA freshwater acute criterion (Figure 4-

Thallium

Thallium concentrations in surface water exceeded state or federal standards at six locations 
sampled at the framer Arsenal. The distribution of thallium exceedances was limited to four 
Nations within the Old Red Root Creek Drainage area, two locations in the Area iTb strel 

and one location in the sulfur plant ponds within the Red Root Creek Drainage (Table 4-4).

Uvels of thallium in the Old Red Root Creek Drainage exceeded the NJDEP SE-1 standard 
; ‘ ,..at scattered locations, with a maximum concentration of 14 jtg/L (Figures 4-13 4-
13A). Thallium exceedances were noted in Old Red Root Creek at SW-1609 (11.5 ug/L at low 
Ude), m an associated ditch at SW-1611 (14 Mg/L), in the West Ditch at SW-1602 (11 ug/L at 
high tide), and in the Southwest Ditch at SW-1216 (10.5 Mg/L at high tide).

An exceedance of the thallium SE-1 standard was detected in the Area 12 Ditch, at SW-1203 
(8 Mg/L at low tide) as shown in Figure 4-12.
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taaWition, the FW-2 criterion (1.7 /ig/L) was equalled at two locations within the Area 18B

,CrCe.k P™”3?® (Figure 4-10, 4-10A). The FW-2 standard was 
exceeded at SW-0614 (6.4 ng/L) m the sulfur plant ponds.

Beryllium

^ *ater beryllium concentrations exceeded the EPA freshwater chronic criterion of 5 3
ci n!S°nS T Ta rn Wlthin ^ sulfur Plant P°nds iocated in the lower Red Root 

Mg/L tQ ™fMg/LlgUre 4'10, 4' 0A)- ^three locations had concentrations ranging from 8.5

An addition*! seven metals were detected in surface water, for which no New Jersey or federal
water quality criteria presently exist. These include aluminum, calcium, cobalt magnerium 
sodium, vanadium, and potassium. ’ g ’

4.4.4.11 Data Analysis of Surface Water Metals

°f th* most frequently occurring metals (arsenic, copper, chromium, 
nuarcury, lead, zinc) showed that several appear to be collocated (Appendix G). For example 
lead was significantly (p < 0.0001) correlated with arsenic, copper and mercury with correlation

“ y rn he °bSe7edu,relatl0nShlPis due to Chance alone- In addition to being correlated

C°rrdated *** zinc (r=0-75, p<0.0001) as well as arsenic 
I'0'68, P<0.0001) and mercury (r=0.54, p<0.0001). In addition to lead and copper arsenic
«^S‘S'„gc^IX“‘h mereury (r*a77'p<0 0001)-Su,is,iral "**• «

Comparison between metals concentrations in surface water collected at high and low tide
Ar-ricwasderecredin 17ofdie30locationssampJm^ttot 

and high tide. Of those 17 locations, nine arsenic concentrations were higher at low tide- a 
number dose to what would be expected by random chance (50%). A simihu-trend was

SErfT tohcr ZX* !“ tagh, “d T ttde l0Cati0nS Where il was detectel' nine locations h gh^. Ie*d value al low ude <Table 4-5)- These differences were not analyzed 
statistically since the two data sets (high and low tide) are not entirely independent.

Comparison of metals and pH data in surface water revealed few trends. Metals and pH values
anddiTS!  ̂/0tS °f ^ Sh°W "° apparent reIationshiP between sediment pH
and the metals concentration in surface water. ^
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4.5.5 Explosives/Thindiglypnl

modiglyc01 whieh was sampled for primarily within the Black Ditch Drainage and Area 8 
ond within the Red Root Creek Drainage, was not detected at any of the 28 locations where 

surface water was analyzed for this compound (Appendix C).

Analyses for explosives in surface water revealed little widespread evidence of contaminafinn 
by these compounds within the areas investigated (Table 4-6).

Amino-DNT’s; were detected at 11 locations within the Black Ditch Drainage (Figure 4-20) 
Location SW-0501 (1.0 Mg/L) was in the Area 5 Pond, and the remaining f^tions were ili

0 8?us/ Ch' NC;?rr"S 0f these compounds within Bl** Ditch ranged from 0.25 «/L to 
testfngdata qUalily “ for “* • - ^xicity

Was deteCled “ SW'1804 in the Area >«B a~>n within the Red Root 
Creek Drainage at a concentrahon of 0.15 pg/L (Figure 4-21, 4-21A). 2,4,6-Trinitrotoluene

S To U^/Land? watersamples (SW-1803 and SW-1804) collected from the Area 18B
l Fhl4? £ L d 2,8 /ig/L’ respectlveIy- 2,4,6-Trinitrotoluene was also detected within 

the Biack Ditch Drainage at one location within the Area 5 Pond (SW-0501, 0.410 ug/L) and 
at one location within Black Ditch itself (SW-0408, 0.650 ng/L). 8 ’

The NJDEP lists a surface water quality standard of 16.0 pg/L for nitrobenzene in freshwater 
AoSS SSJLSS Published NJDEP or USEPA standard for 1,3,5-trinitrobenzene. Th< 
^™^nDatabafD; h*s “ LC- of 11 * 10> pg/L based on a 4-day test using the 
&Uread minnow (Pmephaks promelas). The 0.15 „g/L concentration detected in the one 
sample on site is substantially less than either of these values.

There are no published NJDEP or USEPA surface water quality criteria for 2 4 6-TNT- 
however, the SCDM provides a freshwater LC* value of 1.2 x 103 jig/L for TNT also based on
det??i teSt fethea? minnows (Knephales promelas). All concentrations of 2,4,6-TNT 
detected on site were substantially less than this LC» value.

Neither nitroglycerin nor PETN, which were sampled for 
detected above their respective MDLs (Appendix C).

only in Areas 11 and 12, were

4.5.6 Dioxin Compounds

No dioxms/furan compounds were detected above their respective MDLs in any of the surface 
water samples analyzed (Appendix C). y
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4.6 SEDIMENT SAMPLING RFSITT.TS

4.6.1 Volatile Organic Compounds

Overall, 13 VOCs from the targeted list were detected above their respective MDLs in sediment 
(Table 4-7). Eight of these compounds (1,1,1-TCA, acetone, carbon disulfide, methyl chloride, 
MEK, toluene, 1,2-DCE, and TCE) were also detected in surface water. Neither Ontario 
Provincial sediment guidelines nor NOAA ER-L and ER-M guidelines exist for any of the 
detected VOCs.

MEK was the most frequently detected VOC in sediment, being detected at 44 locations. This 
compound was recorded within every major drainage area on site. Concentrations on site ranged 
from non-detected" to a maximum value of 0.58J milligrams per kilogram (mg/kg) at sampling 
location SW-0604. No proposed New Jersey or federal sediment guidelines presently exist for

MEK was recorded in sediment at four locations within the East Ditch Drainage at 
concentrations ranging from 0.096J mg/kg to 0.44J mg/kg in the unnamed tributary, and from 
0.015J mg/kg to 0.26J mg/kg in the East Ditch itself. It was also detected in sediment at 11 
locations within the Red Root Creek Drainage (Table 4-7), including the Area 8 pond located

01ymPlc Dnve (0.036J to 0.15J mg/kg), the Sulfur Plant Ponds (0.009J mg/kg to 
0.028J mg/kg), and Red Root Creek itself (0.021J to 0.58J mg/kg).

Within the Black Ditch Drainage, MEK was detected in the Area 5 Pond at four locations with 
concentrations ranging from 0.031J mg/kg to 0.210J mg/kg in the sediment. It was also 
detected m the Area 4 Ditch at two locations, ranging from 0.029J mg/kg to 0.053J mg/kg. In
the Black Ditch itself, MEK was detected in sediment at five locations, ranging from 0.028J to 
0.15J mg/kg.

MEK Was also detected at three locations in the Central Ditch Drainage area (Table 4-7) at 
concentrations ranging from 0.018J mg/kg to 0.160J mg/kg.

In the Area 12 ditch, MEK was detected at two locations, SW-1201 (0.059J mg/kg) and SW- 
1202 (0.027J mg/kg).

MEK was detected throughout the Old Red Root Creek Drainage area, being detected at 12 
locations. It was detected at three locations (SW-1904, SW-1905, SW-1906 and SW-1911) in 
the Area 19 Southwest wetlands, at concentrations ranging from 0.01J to 0.33J mg/kg. It was 

at SW-1903 (0.029J mg/kg) in the Area 19 forested wetland, and also at locations SW- 
1908 (0.017J mg/kg) and SW-1909 (0.094J mg/kg) in the Area 19 northeast wetland. It was 
also detected in Old Red Root Creek at location SW-1608 (0.065J mg/kg) and location SW-1606 
(0.085J mg/kg), the West Ditch at SW-1907 (0.087J mg/kg), in the associated ditches at SW-
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Sar* ^ ^ S0U,1,WeS, DitCh “ SW-'620 <0 mi ■**«> “d SW-I216

llLZZS'65site' Concentrations on site ranged 
Drainage, thr« locSons inTmackSZn^^ “ ,13 locations in the «<* R°°< Crlk 
Drainage, and two locations in the E^. DU^ D^ge^ * *" °'d Root Creek

aT“s^-MMh’^sW-wrSvefrted fr0m ^ ^ ‘° 2 71 ^

“ “ SW'0503 (0 52J "■'*>. SW-0617

ponds (M13Jto02nL2S)aaj’^^LW“ sediment collected in the suitor plant
.0 2.9J mg/kg). fwTjrodeT^ r^TT5 " *“ Root Crcek *“* (0025J mg/kg

Drainage at concentrations tarn °! °* °'d Red Root Creek
in Old Red Root Creek itilf ^ 1 S S' “d at SW-1606 <0-361 mg/kg)

o^ShTa wera" l^r^gnXl? ^T\ “* det“ttd a*14 ■“*». 
detected) ranged from ^aTmn/^'0 °"i°f t0luene in site a"1™6"1 ("*ere
major drmnage area lept forThe ArS n LT g' COn,POU"d ^ ever,

^g"oOUM2J mg/S“ SnrSIis’j,4 T “ “““» filing ta» 0.001J

=ssnr- sxar £

DCE was detected at location SW1MR mrnnrT8,?/ . °\002 m8/k8 10 0-015 mg/kg. 1,2- 
the Old Red Root CrS^n^e TirhinT “ ?e *?* 19 North<ast *«lands within

s,”1sax* ““ sir«5fi
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compounds were less than 0.1J mg/kg at all locations sampled (Table 4-7). A variety of TICs
were detected as well (Appendix C). ' y

4.6.2 Semi-Volatile Organic Comnminric

A total of 28 SVOC compounds were detected in sediment above their respective MDL values
21 JIT ^lsenal SIIe- of 12 compounds detected in freshwater areas of the site 
exceeded the Onono Provincial Sediment Quality LEL guideline. A tool of 12 compound! 
whmh were detected at estuarine locations exceeded the NOAA ER-L values for sediment (Table

4.6.2.1 Total PAHs

^^COoiT,dS de!fCted exccedin8 regulatory guidelines in on-site sediments are all PAH 
compounds. PAHs were detected in the sediment in every major drainage areaofthesite DaO
pXco^r:!0™ °f'(Fi^re4‘22) *«• of Uielshibul offndivS

ToS “P°,d sug8est ,hey m highly “located (Figures 4-22A through 4-22C)
Mrton of th^ RM o" w“ highest in lhe Area 18B and 18C streams within the upper 
aono f„h Rt Creek Drainage, ranging from "lion-detected" to a maximum valueof 
4,909 mg/kg at location SW-1804 (Table 4-8). e 01

fb^A^ fdiment quality guiddines X 36 locations sampled at the
rf|A^ 4"S)‘ ?! °"tari0 ^ guaeline of 4 mg/kg tool PAHs was exceeded 

. 8 l0“tlons and the NOAA ER-L guideline of 4 mg/kg was exceeded
at 18 estuarine locations sampled (Table 4-8). In freshwater areas of the site, the OnQrio SEL

PAHs were exceeded at nine locations, all located within th’e low„ !C l
w IS A,“tua™.? locauons' ‘oral PAHs exceeded the NOAA ER-M guideline at 
SW-1103 (62.03 mg/kg) and SW-1619 (102.5 mg/kg).

uS 5^2* “'!!“** ^ Draina§e (Figure 4-23) exceeded Ontario LEL guidelines at SW-
SD"1401 (385 m8/kS)- Total PAHs within the Black Ditch Drainage 

gUffnS at SW-°403 <14-83 mg/kg) in the Area 4 Ditch (Figure 4-2?). 

PS" °f the,Black Ditch 1,16 total PAH concentration exceeded the NOAA ER- 
L value at five of the seven locauons sampled. Total PAH concentrations ranged from 10 35 
mg/kg at locauon SW-0619 (duplicate of SW-0620) to 28.19 mg/kg (SW-0617) Total PAH 
levels were noticeably lower in the upper portion of the ditch (locations SW-0407 to SW-0507).

Total PAH concentrations detected in sediment at the former Arsenal were highest in the uroer
^Z afL fJ00/,^ “ST <"«— «* «M). Locations SW-^'L

SW-1804 at the head of the Area 18B stream had total PAH values of 4,510 mg/ke and 4 909
aXnMT^f^r5* Concentrations gradually decreased downstream. At location SW-1805 
about 175 feet further downstream, total PAHs measured 201.3 mg/kg, while at SW-1806the
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concentration was 20.71 mg/kg. 
Ontario LEL criterion.

At SW-1808 the total PAH concentration was below the

Asimilar trend was evident in the Area 18C stream. Three locations near the head of individual
^rU~W-1810 (5084 SW-1812 (14.17 Bgffl? «d SW.Suw»

rn^kg) had the highest concentrations of total PAHs in the Area 18C stream (Figures 4-26 4-
18H H^ST'mv/wi 8Ih° (a°'84 Hg/kg) Kad * higher sediment concentration tha/location SW- 

1811 (28.97 mg/kg), which was downstream. Location SW-1812 (14.17 me/kel also had a
higher eoneenoaaon than location SW-1816, about 500 feet downstreL where PAHs werelot

detected. location SW-1815 had a ratal PAH concentration of 44.69 mg/kg while S
PAH concentration downstream at location SW-1813 was 33.07 mg/kg. Ontarfci Provincial SEL

(Figure4-25! 4-25A).WCrel0Cati0nSSampledinthe Area I8B18cbreams

In the Area 8 Pond, total PAH levels in sediment exceeded the Ontario LEL guideline of 4
mf/te)atiStivefvWtrthe(fr'6h m?/kSd“PliCateSampleSW-°807>“dSW-0802(8.98 
0M1) ra  ̂H ^ s , R f the upper reaches of Red Root Creek (SW-
Stevdsono« PA »^ !Le^^ 0n‘ari0 LEL 8“ideline- Within Red Root Creek 

m 9 exceeded the NOAA ER-L value of 4 mg/kg from locations SW-0603
t 12 /, ‘?607* except location SW-0605, with concentrations ranging from 5.66 mg/kg
SW-Oeinl.W mg/kgL SUlfi,r Plan‘ P°"dS’t0Q1 PAHS eXCeeded the 0nlario LEL 8“ideline at

TOttexc^d^ent?Il,^P4Hraina8e£i8,“re 4'26)’the O"12"0 LEL Euideline for total PAHs was 

mg/kg) and SW-1104 (8.37 mg/kg) in the C^l^irahSU'del‘ne “ SW''103 (62°3

(19'36 *“* - A- >2

collected withi" the 0ld Red Root Creek Drainage 
««eded sediment quaUty SuideIines at seven locations (SW-1615, SW- 

1618, SW-1905, SW-1619, SW-1620, SW-1630, SD-1801) (Figure 4-28) The h nhest

NOAA ERM Tuiddin? fT^ “ SW'1619 (102'5 mg/kg)- wldch ««eded the
« „ ER-M guidetine In the associate drainage ditches, total PAH concentrations at SW-1615
NOAAm|u.’il'i ni n/l 00 ,7/k!)’ rd SW'1630 (5 08 mg/kg) equalled OT exceeded the 
NOAA ER-L guideline of 4 mg/kg. At location SW-1905 (34.33 mg/kg), and SW-1906 (34 27

™ f Are?'9 SW Wedands' lhe 0ntario LEL guideline was exceeded. In the dry
SS'" ’ S™P 8 l0Cati°" SW'1801 (7 85 rag/k8) exceeded the Ooratio La.
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Within the County Park Drainage, location SD-1003 (10.93 mg/kg) exceeded the Ontario LEL 
guideline (Figure 4-29).

4.6.2.2 Individual PAHs

Several individual PAH compounds in sediment collected at the former Arsenal exceeded 
sediment quality guidelines (Table 4-28). These compounds included: acenapthene, anthracene, 
benzo^anthracene, benzo(k)fluoranthrene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene, 
dibenzo(a,h)anthracene, fluoranthrene, fluorene, 2-methylnapthalene, naphthalene, indeno(l 2 3- 
C,D)pyrene, pyrene, and phenanthrene. Plotting the concentration of the most frequently 
detected PAHs on site by sampling location revealed that they are highly collocated (Figures 4-
nn^r°Qwhitm2C); c^l0tS 316 Sb0wn with ^ without the maximum concentrations 
noted at SW-1803 and SW-1804 m order to illustrate trends. The distribution of individual PAH 
compounds closely reflected total PAH results (Tables 4-28, and Figures 4-22 through 4-29).

The PAH compounds most frequently exceeding sediment quality guidelines were pyrene, 
chrysene, and phenanthrene (Table 4-28). Pyrene concentrations exceeded sediment quality 
guidelines more frequently than any other PAH compound; exceedances were noted at 72 
ocauons at the former Arsenal. Chrysene exceeded sediment quality standards at 45 locations 

while phenanthrene exceedances were noted at 36 locations. The greatest exceedances for these 
compounds (Table 4-28) were noted in the Area 18B stream (SW-1803, SW-1804 SW-1805) 
at the head of the Southwest Ditch (SW-1619), in the lower Central Ditch (SW-n03) in the 
Area 8 Pond, and in the lower portion of Black Ditch.

4.6.3 Pesticides/Polvchlorinated Biphenyls

Seven of the 28 pesticide compounds for which sediment was analyzed were detected above 
their respective MDLs. Seven compounds (4,4-DDD, 4,4’-DDE, 4,4’-DDT, heptachlor

’ die.ldnn 31141 beta-BHC) were present at levels above sediment quality guidelines 
(Table 4-9). Pesticide compounds were detected in the East Ditch Drainage (Figure 4-23) Black 
Ditch Drainage (Figure 4-30), Red Root Creek Drainage (Figure 4-31), Central Ditch Drainage

4-3?)» Area 12 Drainage (Figure 4-27), Old Red Root Creek Drainage (Figures 4-33 
4-33A), and County Park Drainage (Figure 4-34).

DDT compounds were the most frequently detected pesticides on site. These compounds were 
most frequently detected in the Old Red Root Creek, Red Root Creek and Black Ditch 
Drainages, although at least one of these compounds was detected in every major drainage area 
(Appendix C). Concentrations of 4,4’ DDT ranged from 0.002J mg/kg to 1.3J mg/kg in 
sediment, equaling or exceeding the Ontario LEL guideline of 0.007 mg/kg at 11 freshwater 
locations, aid the NOAA ER-L guideline of 0.001 mg/kg at seven locations. Levels of 4 4’
DJ^Er^ged/;r°m °'°02J mg/kg tQ 0-16 m2/k§>311(1 met or exceeded the Ontario LEL guideline 
of 0.005 mg/kg at ten freshwater locations, and the NOAA ER-L guideline of 0.002 mg/kg at
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14 estuarine locations. Concentrations of 4,4’ DDD ranged from 0.006J mg/kg to 0.62J mg/kg

°ntan0 LEL guideline (0-m m8/k8) at 27 locations sampled on 
!Mft , ®4'36| Exceedances were primarily located in the upper Black Ditch Drainage the

fur plant ponds, and the Area 18B and 18C streams in the Red Root Creek Drainage one
Ited Itoit ctSfnltCk Drainaf (SW"1410)’ four locations in Red Root Creek and in die Old 
Ked Root Creek Drainage, and one location in the County Park Drainage (SW-1008)

?f tH! °?tano ?EL guideline were noted at SW-1810 (0.32 mg/kg) and SW-1811 
(0.086 mg/kg) in the Area 18C stream, and at location SW-1903 (0.310J mg/kg) in the forested 
wetland within the Old Red Root Creek Drainage (Table 4-9).

th'0ntari0 LEL guideIine of °-°05 mg/kg at 13 locations sampled 
on site, 11 of which were located in the Area 18B and 18C streams (Figure 4-31 4-31A) Six
detS ImqT Tded thC °ntari0 SEL guideHne- 0vera11’ heptachlor epoxide was 
detected at 19 locations, at concentrations ranging from 0.001 mg/kg to 3.6 mg/kg

Aldrin equaled or exceeded the Ontario freshwater LEL guideline of 0.002 mg/kg at seven 
locations on site, with concentrations ranging from 0.0021 mg/kg to 0.69 m|/kl These 

sw limited t0 three locations in the Central Ditch Drainage (SW-1622, SW-1623
18B wnfh °?Ktl°DninJhe 5“ DitCh Drainage (SD-1401), and three locations in the Area 
if/u \hm *5® Red R00t Creek Drainage. Locations SW-1803 (0.690J mg/kg), SW-1804
Lir and SW'1805 (°-320J mg/kg) all exceeded the Ontario SEL guideline as well
calculated by location on the basis of TOC content in the sediment.

Son ^906 m^T0AA/vEf'Mh gUi^U?e (00°8 mg/kg) in freshwater ^iments at one

weu“aL 4-9T “* UP‘,Ca,e SamP'e SW'1911 (0'491 “*"*>in the Area

^BH^eXCeeded.?e ?ntari° LELguideline of 0.006 at SW-1403 (0.027 mg/kg) in the East 
• , . er P®sticides detected on site, but not exceeding existing sediment quality guidelines
SlSnnf °nt/f6 TH?™’ fr0m 0021 mg/kg t0 018 mg/kg) Md methoxychlor 

( ee locations, 0.61 mg/kg to 0.67 mg/kg). Endrin ketone and dieldrin were both detected in
abOVC theiT !?DLS at le“ than four locations “eh- Regarding the distribution of 

pesticides in on-s,te sediments, the Area 18B and 18C streams had the highest total number of
pesticide compounds (eight) detected above their MDLs. Four compounds were detected almost 
exclusively within these streams, or within these streams and downgradient in the Red Root

iiTmetaycWor COmpOUnds were beta endosulfan> endrin ketone, heptachlor epoxide,

Aroclor 1260 was the only PCB compound detected above its MDL value in sediment collected 
at the former Arsenal. This compound was detected at SW-0603 (4.2 mg/kg) and SW-0604 
( -8J mg/kg) in Red Root Creek (Figures 4-31 and 4-31 A), exceeding both NOAA ER-L and
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ER-M guidelines. The Aroclor 1260 concentration at location SW-2001 in the Area 20 Ditch 
(0.13 mg/kg) exceeded the NOAA ER-L guideline of 0.05 mg/kg.

4.6.4 Metals

All 23 metals for which sediments were analyzed were detected at levels exceeding their 
respective MDLs (Table 4-10). Of these, 11 were present at levels exceeding either Ontario 
Provincial guidelines in freshwater sediments, or NOAA guidelines in estuarine sediments. 
These compounds were: arsenic, lead, copper, silver, mercury, zinc, cadmium, chromium, 
nickel, iron and antimony. Metals were detected in the East Ditch Drainage (Figure 4-35), 
Black Ditch Drainage (Figure 4-36), Red Root Creek Drainage (Figures 4-37, 4-37B), Central 
Ditch Drainage (Figure 4-38), Old Red Root Creek Drainage (Figure 4-39, 4-39B), and County 
Park Drainage (Figure 4-40). 3

4.6.4.1 Lead

Lead concentrations exceeded sediment quality guidelines at 87 locations sampled at the former 
Arsenal, distributed over all major drainage areas (Figure 4-41). The Ontario LEL guideline
°f n!~mg/kg WaS exceeded at 45 freshwater locations, and the NOAA ER-L guideline of 35 
mg/kg was exceeded at 42 estuarine sampling locations (Figure 4-41, Table 4-10). In contrast, 
the Ontario SEL guideline (250 mg/kg) was exceeded at only six locations (SD-0402. SD-0403* 
SD-1009, SD-1801, SD-1401, SW-0602). The NOAA ER-M guideline of 110 mg/kg was 
exceeded at 17 locations (Table 4-10), seven of which were located in Red Root Creek.

Within the East Ditch Drainage, the maximum lead concentration measured in sediment was at 
SD-1401 (316 mg/kg) in the upgradient Scirpus marsh. This value exceeded the Ontario SEL 
guideline of 250 mg/kg. In the unnamed tributary, lead concentrations exceeded sediment 
quality guidelines at SW-1410 (203J mg/kg), SW-1411 (111J mg/kg) and SW-1412 (44.1J 
ing/kg). Concentrations decreased from upstream to downstream (Figure 4-35). ifad levels 
in the East Ditch exceeded the Ontario LEL guideline (31 mg/kg) at locations from SW-1403 
southward to SW-1406 (44.7 mg/kg to 50.9 mg/kg). The lead concentration at SW-1407 (57 3J 
mg/kg) exceeded the NOAA ER-L guideline.

Lead concentrations exceeded sediment quality guidelines over much of the Black Ditch 
Drainage (Figure 4-36). Locations SW-0501 through SW-0504 in the Area 5 pond (95.2J mg/kg 
to 205J mg/kg) were greater than the Ontario LEL guideline. Lead concentrations at locations 
SW-0401 through SW-0406 in the Area 4 drainage ditch {71.11 mg/kg to 327J mg/kg) were 
gr&ter than the Ontario LEL guideline. The Ontario SEL guideline was exceeded at locations 
SW-0402 (309J mg/kg) and SW-0403 (327J mg/kg), near the head of the ditch.

Lead concentrations at locations SW-0616 through SW-0619 (96.3J mg/kg to 120J mg/kg) in the 
lower portion of Black Ditch were above the NOAA ER-L guideline. The highest value detected
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in the ditch was at SW-0619 (120J mg/kg), which 
of 110 mg/kg.

was greater than the NOAA ER-M guideline

Within the upper portion of the Red Root Creek Drainage (Figures 4-37, 4-37A) lead 
concentrations in sediment exceeded the Ontario LEL guideline at locations SW-1803 fl27 
mg/kg), SW-1804 (88.9 mg/kg), SW-1805 (63.2 mg/kg), and SW-1807 (40.9J mg/kg) within 
me Area 18B stream. This represents a steady decreasing trend from upstream to downstream. 
A similar trend was seen in the Area 18C stream. The lead concentration at location SW-1810
ict i at the 1163(1 a tributar>' was 8reater than the concentration downstream at SW-
1811 (39.6 mg/kg). Both values exceeded the Ontario LEL guideline. Similarly, the lead 
concentration at SW-1812 (52.6 mg/kg) near the head of a fork of the Area 18C stream was 
greater than concentrations downstream at locations SW-1816 (2.3 mg/kg) and SW-1817 (2 9 
mg/kg). v

Downgradient within the Red Root Creek Drainage, locations SW-0801 (193J mg/kg) SW-0802 
(1481 mg/kg), SW-0807 (135J mg/kg), SW-0803 (59.3J mg/kg) and SW-0806 (32.7Jmg/kg) in 
the Area 8 pond north of Olympic Drive exceeded the Ontario I FT guideline.

Lead concentrations at locations SW-0608 through SW-0602 in Red Root Creek (114J mg/kg to 
339J mg/kg) exceeded the NOAA ER-L as well as the ER-M guideline and SW-0609 (70.9J) 
exceeded the NOAA ER-L guideline. Lead concentrations in the sulfur plant ponds at SW-0610 
through SW-0615 (36.9J mg/kg to 1821 mg/kg) exceeded the Ontario LEL guideline.

Within the Central Ditch Drainage, lead levels at locations SW-1622 (47.6J mg/kg) SW-1625 
(200J mg/kg), SW-1104 (88.5 mg/kg), SW-1102 (87.4 mg/kg) and SW-1101 (42.5 mg/kg)
exceeded the guideline. The NOAA ER-M guideline was also exceeded at location SW-1625 
(200J mg/kg).

Within the Area 12 Drainage, lead levels exceeded the NOAA ER-L guideline at locations SW- 
1201 (61.1 mg/kg) and SW-1203 (333 mg/kg). The lead concentration at SW-1203 also 
exceeded the NOAA ER-M guideline.

Lead levels exceeded the Ontario LEL guideline throughout freshwater portions of the Old Red 
Root Creek Drainage, and the NOAA ER-L guideline was similarly exceeded throughout the 
estuarine portion. In the dry tributary in Area 18 (Figures 4-13, 4-13A), the highest
concentration was at SD-1801 (586 mg/kg), which exceeded the Ontario SEL guideline of 250 
mg/kg.

The Ontario LEL guideline was exceeded at scattered locations in the Area 19 wetlands. In Old 
Red Root Creek, lead concentrations (69.3J mg/kg to 101J mg/kg) exceeding the NOAA ER-L 
guideline at locations SW-1007 through SW-1610.
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Downgradient of Old Red Root Creek, in the associated drainage ditches, lead concentrations 
ranged from 12.2 mg/kg to 176 mg/kg. The lead concentration at location SW-1612 (176J 
mg/kg), SW-1611 (133J mg/kg) and SW-1616 (1145 mg/kg) exceeded the NOAA ER-M 
guidehne. In the Southwest Ditch, lead concentrations at locations SW-1216 (103J mg/kg) SW- 
1620 (123J mg/kg), SW-1215 (158J mg/kg), and SW-1619 (223J mg/kg) exceeded the NOAA 
ER-L value. At three of these locations (SW-1619, SW-1215, and SW-1620, the ER-M 

was ^ exceeded. Lead concentrations at locations SW-1602 (42.6J mg/kg) SW-
1907 (76.3J mg/kg) and SW-1601 (98.3J mg/kg) in the West Ditch, exceeded the NOAA ER-L 
value.

Within the County Park Drainage, lead concentrations exceeded the Ontario LEL guideline of 
31 mg/kg at locations SW-1005 (46.1J mg/kg), SW-1003 (65.1J mg/kg), SW-1008 (97.8J
mg/kg) and SD-1009 (272 mg/kg). SD-1009 also exceeded the TOC based Ontario SEL 
guidance value of 250 mg/kg (Figure 4-40):

4.6.4.2 Arsenic

Arsenic excelled sediment quality guidelines at 60 locations sampled, of which 36 were 
exceedances of the Ontario freshwater LEL of 6 mg/kg, and 24 were exceedances of die NOAA 
ER-L guideline of 33 mg/kg (Figure 4-42). At seven locations, detection limits were higher than 
regu tory guidelines. The Ontario SEL guideline (33 mg/kg) was exceeded at four freshwater 
locauons (SW-1410, SW-1903, SW-0601, SD-1401), and the NOAA ER-M guideline of 85 
mg/kg was exceeded at three estuarine locations (SW-1617, SW-1619, and SW-0607). Arsenic 
exceedances in sediment were most frequent within the East Ditch Drainage, Old Red Root
Creek and Red Root Creek Drainage, although other scattered exceedances were noted 
throughout the site (Figure 4-42).

Widiiri the East Ditch Drainage (Figure 4-35), arsenic exceeded sediment quality guidelines at 
8 or 11 locations sampled. The arsenic concentration at location SD-1401 (186 mg/kg) in the 
upgradient Scirpus marsh exceeded the Ontario Provincial SEL guideline of 33 mg/kg. In the 
unnamed tributary, a gradual decrease in arsenic concentrations was observed from upstream to 
downstream. Sampling location SW-1410 (1761 mg/kg) also exceeded the Ontario SEL 
guidehne. The arsenic concentration at SW-1411 (54.81 mg/kg), downgradient from SW-1410 
in the estuanne portion of the tributary, exceeded the NOAA ER-L guideline, but not the ER-M 
guidehne. Further downstream, the arsenic concentration at SW-1412 (19.6J mg/kg) was lower.

In the East Ditch itself, arsenic concentrations exceeded sediment guidelines at five locations 
‘s™ s™, SW-1405, SW-1406, and SW-1407) withconc^ttationf^g 

mg/kg to 59.6J mg/kg. The Ontario LEL guideline of 6 mg/kg was exceeded in the freshwater 
portion of the ditch at locations SW-1403 downstream to SW-1406. The arsenic concentration
was highest at SW-1407 (59.6J mg/kg), in the estuarine portion of the ditch, decreasing 
downstream at SW-1408 (14.1J mg/kg). 6
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Within the Black Ditch Drainage, arsenic levels in the Area 4 Ditch sediment (3.9 mg/kg to 13 
mg/kg) exceeded the Ontario LEL guideline of 6 mg/kg at SW-0406 (6.3J mg/kg) SW-0401

T^',SW'^ 031 mglkgh »d 5“ W "'S/kg) (Figure 4-36M„ ;he^ 5 

Pond, the Ontano LEL was exceeded at SW-0501 (15.9J mg/kg). Within Black Ditch itself 
arsottc levels were higher in sediments toward the downstream portion of the drainage with the 
highest value recorded at location SW-0619 (29.5J mg/kg). Arsenic levels in the Black Ditch 
did not exceed either Ontano Provincial or NOAA guidelines.

Arsenic was detected throughout the Red Root Creek Drainage at levels exceeding sediment 
q ity guidelines (Figures 4-37, 4-37A). In the Area 18B stream in the upper portion of the 

concentrations at SW-1804 (6.3J mg/kg), and SW-1807 (7.4J mg/kg) barely
TswTzmmT0TLJ^UiKelif °f6mg/kg- 7116°ntari0LELguidelinewasExceeded

1810 (32 9J mg/kg) m the Area 18C stream. This concentration was just below the SEL 
value of 33 mg/kg.

Further downgradient in the Area 8 Pond, arsenic levels ranged from 1.5 mg/kg to 14.8 mg/kg 
exceeding the Ontario LEL guideline at four locations, SW-0806 (6.1 mg/kg) SW-0801 04 8J 
mg/kg), SW-0802 (11.5J mg/kg)andSW-0803 (11.1J mg/kg). In marshes nt thlSirfM

krC! ’ Ioca1Uon SW'0601 <38-3 mg/kg) exceeded the Ontario SEL guideline. The arsenic 
concentrationat location SW-0602 (43.3J mg/kg), an estuarine location within the same marsh 
area, exceeded the NOAA ER-L guideline.

m0/ted*R<ltSClf (FigUreS 4-37 311(1 4'37A)’ arsenic concentrations ranged from 15.1

h c'S ?K?*ded thC N0AA ER'L guideline of 33 mg/kg at locations SW-
0604 through SW-0609 and SW-0602. Arsenic concentrations exceeded the NOAA ER-M
guideline of 85 mg/kg at location SW-0607 (105J mg/kg). In sediment collected from the sulfur 
plant ponds arsenic was detected at levels ranging from 3.2J mg/kg to 22.8J mg/kg. The 
Ontario LEL guideline of 6 mg/kg was exceeded at locations SW-0610 (22.8J mg/kg), SW-0612 
( .6J mg/kg), SW-0614 (13.9J mg/kg), SW-0611 (15.6J mg/kg) and SW-0613 (16.5J mg/kg).

Regarding the Central Ditch Drainage, the only sediment quality guideline exceedances were 
noted at the freshwater locations SW-1621 (15.21 mg/kg) and SW-1626 (9.2J mg/kg in the 
duplicate sample SD-1627) (Figure 4-38). Arsenic concentrations in the Central Ditch itself
ranged from 3 mg/kg to 29.4 mg/kg in the sediment. These values did not exceed the NOAA 
ER-L guideline.

exceedances were noted in sediment collected from the Area 12 Drainage, but within 
the Old Red Root Creek Drainage, scattered exceedances were noted. In the dry tributary in 
Area 18, arsenic barely exceeded the Ontario LEL at location SD-1802 (6.9J mg/kg). Further 
downgradient in the wetlands within Area 19, the arsenic concentration was greatest at SW-1903

mnwL(Ff!?UreS/14\39s 4'39A)’ exceeding the Ontario SEL guideline. The arsenic level 
at SW-1901 (25.9J mg/kg) and SW-1905 (6.1 mg/kg) exceeded the Ontario LEL guideline.

sb\RARlTAN\R0I_D08\SEDSURWA .FIN 4-38



StSGUWSCOfiUlTttTS

Old Red Root Creek had arsenic concentrations ranging from 1.7J mg/kg to 50J mg/ke. The 
arsenic concentration at SW-1610 (50 mg/kg) exceeded the NOAA ER-L guideline. A slight 
gradient is observable in the data from Old Red Root Creek (Figures 4-39,4-39A) with arsenic 
concentrations m sediment appearing to decrease from location SW-1606 (43.QJ mg/kg) to 
locate SW-1609 (29.5J mg/kg). AH of these values are in excess of the NOAa Ir-L 

guidelme of 33 mg/kg, with the exception of location SW-1609.

2^niC ?nC?ntrati°n deteCted in ^ drainage ditches and wetlands
south of Old Red Root Creek, was at sampling location SW-1617 (152J mg/kg). This was the
only location m the vicinity where the arsenic concentration exceeded the NOAA ER-M

85 mg/kg- Arsenic concentrations exceeded the ER-L guideline at locations SW-

In West and Southwest Ditches, the arsenic results from the sediment samples collected suggest 
contamination gradients from upstream to downstream. In the West Diteh Sc

^w^ltXatl0rHdecrea^®d Jrom SW-1601 (41.1J mg/kg) near the upstream end to SW-1603 (24.7 
mg/kg) near the mouth of the ditch. Arsenic concentrations exceeded the ER-L guideline onlv

10 ** S0UthWCSt DitCh’ concentrations decreas^ 

from SW-1619 (95.6J mg/kg) near the head of the ditch, to SW-1215 (26.4J mg/kg) near the
" lt;™f N0AA ER-L value of 33 was exceeded at locations SW-1216 (34.6J mg/kg),
ma/'lfoWhP Fp7Lm8(k8 f0dSW'1619 (95,6° mg/k8)- At rample location SW-1619 (95.6 
mg/kg) the ER-M value of 85 mg/kg was exceeded as well.

Arsenic values in sediment in the County Park Drainage (Figure 4-40) exceeded the Ontario LEL 
guidelines at SD-1008 (18.4J mg/kg), SD-1009 (32.4J mg/kg), SD-1010 (14.3 mg/kg) SD-1003 
(7.4 mg/kg) and SD-1005 (8.2J mg/kg in duplicate sample SD-1012).

4.6.4.3 Copper

ln sedimentexceeded sediment quality guidelines over much of the former 
Arsenal (85 of 132 locations sampled) (Figure 4-43). Levels in sediment ranged from 1.9 mg/kg
.2 mg/kg (locationSW-1410)-Copper co“ns -

Within the East Ditch Drainage (Figure 4-35), the copper concentration al location SD-1401 (294 
mg/kg) exceeded the Ontario SEL of 110 mg/kg. In the unnamed tributary, copper 
concentrations decreased from location SW-1410 (2,850J mg/kg) upstream to SW-1412 (1661 
mg/kg), looted downstream. Location SW-1410 (freshwater) exceeded the Ontario SEL 
guideline, while location SW-1411 (estuarine) exceeded the NOAA ER-M guideline (390 mg/kg) 
for copper mth a concentration of 712J. In the East Ditch itself, copper levels in sediment 
ranged from 8 mg/kg to 148 mg/kg, exceeding the Ontario LEL value of 16 mg/kg at locations
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SW-1403 through SW-1406. 
SW-1407 (148J mg/kg).

The NOAA ER-L value of 70 mg/kg was exceeded at location

Copper concentrations within the Area 4 Ditch of the Black Ditch Drainage exceeded the Ontario

guideline^ e^ed^il^nfirT16415 1 ^ remaining location (SW-0406), the LEL 
76 91 mp/II rn Z g? 4;36)- C°PPer leveIs “ the Area 4 ditch sediment ranged from
from 5867JSme/kP fnTrm' ^ 5 P°nd’ copper concentrations in the sediment ranged 
rom 58.7J mg/kg to 107J mg/kg at locations SW-0501 through SW-0504 and L
ex^the^'r^16 mg:kg- ,nthe Black ““ „«

.. r Chitano guideline in the upper freshwater portion, but exceeded the NOAA ER L 
* m l0Ca,i0nS ft0m SW‘°616 - with 75 7^

In the Red Root Creek Drainage, copper concentrations exceeded the Ontario LEL guideline of

io ^^A^/i8(F“3T“37Ariti“r;oncentrat,ons
in this area with greaV concentrati^ of’ hfexL^H^To^

0f the «"«* Rrt- downgradient wito "e Ar^ond no^h of

(35.8JPmg/kgr^-^8oT?5in^ti°Xef<cwe^one 0ntario LEL guideline at locations SW-0806 
, , ® _ 803 (51.3J mg/kg), SW-0801 (138J mg/kg) and SW-08f)9 rpsr

and the SEL guideline of 110 mg/kg at locations SW-0802 and SW-0801. 8 8 ’

*** *°?i,Crefk it*lf’ “PP" “"centrations in the sediment ranged from 61 9 to 238 me/in. 
and exceeded sedtment quality guidelines at several locations (Figure 4-37 4 37A1 TT,! ^ 
concattratton at location SW-0601 (61.9J mg/kg) exceeie^Te On^o 

ediment concentrations m the remainder of Red Root Creek exceeded the NOAA ER L

Sie^T“rsW"^r^mg0rr,0Ca,i0" SW*U (144,m^g)

locations sampled. Sediment concentrations ranged from 17.2Jmg7kg toM^^g/kg1116 0th<!r

Copper concentrations in the Central Ditch Drainage fFieure 4 isn rvr-n-rirri 
guidelines a, locations SW-162, (,8.8J mg/kgT?™^.2 m^,

mg/kg) The copper concentration at SW-1625, an estuarine location exceedai ZNOAA^Elf 
Ljuidelme. Copper concentrations at the other two locations exceeded the freshwater Ontario

cp^5?,-2 the COpper concentration at SW-1203 (187J mg/kg) exceeded the NOAA 
-L guideline. This sampling location is near the mouth of the ditch (Figure 4-27).

Copper concentrations exceeded sediment quality guidelines throughout the Old Red Root Creek
T dltr!bUtary at 11,6 head of the d^nage, locations SD-1801 (40 rnTteZ* 

SD-1802 (48.3 mg/kg) exceeded the Ontario LEL guideline of 16 mg/kg ^e ^r
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concentration within the forested wetland at locations SW-1903 (108 mg/kg) and SW-1901 (39.8 
mg/kg) also exceeded the Ontario LEL guideline. Other exceedances of this guideline were 
noted at locations SW-1904, SW-1905, SW-1909, SW-1910 and SW-1614 (Figures 4-39, 4-

Exceedances of the NOAA ER-L guideline were noted in Old Red Root Creek, with 
concentrations ranging from 72.7 mg/kg to 131J mg/kg. Copper concentrations in the Southwest 

1321 mg/kg to 4371 mg/kg’ exceeding the NOAA ER-L guideline at locations 
SW-1215, SW-1216, SW-1619, and SW-1620. The copper concentration at SW-1619 (437J 
mg/kg) exceeded the ER-M guideline as well. Concentrations in the West Ditch exceeded the
NOAA ER-L guideline at SW-1601 (107 mg/kg) and SW-1907 (92.1J mg/kg).

Copper levels within the associated ditches within the Old Root Creek Drainage exceeded 
sediment quality guidelines at six locations sampled (Figure 4-39A). Five of the nine estuarine 
locations had copper levels exceeding NOAA ER-L guidelines, with exceedance concentrations 
ranging from 116J mg/kg to 171J mg/kg, respectively. The copper concentration at SW-1614 
(24.8J mg/kg) exceeded the Ontario LEL guideline.

Within the County Park Drainage, copper concentrations exceeded the Ontario LEL guideline
SY'1001 (29*7J mg/kg)’ SW'1008 (g4-7J mg/kg), SW-1010 (20.31 mg/kg), SW

ISS9 (77J mg/kg) and SD-1003 (324J mg/kg). Location SD-1003 also exceeded the Ontario 
SEL guideline.

4.6.4.4 Zinc

Zinc concentrations exceeded sediment quality guidelines at 48 locations spread over much of 
e former Arsenal site (Figure 4-45). The highest zinc concentrations in sediment were 

detected m the East Ditch Drainage at locations SW-1410 (1,1201 mg/kg) and SW-1411 (1 110J 
mg/kg) in tiie unnamed tributary (Figure 4-35). Location SW-1410, in the freshwater portion, 
exceeded the Ontario SEL guideline of 820 mg/kg, while SW-1411 in the estuarine portion, 
exceeded the NOAA ER-M guideline of 270 mg/kg. The Zn concentration at location SW-1412 
(273 mg/kg) also exceeded the ER-M guideline of 270 mg/kg.

In the upgradient Scirpus marsh, the Zn concentration at location SD-1401 (127J me/kg) 
^Ontario LEL value of 120 mg/kg. In the East Ditch itself, zinc concentrations at 

SW-1404 (238J mg/kg) and SW-1405 (156J mg/kg; exceeded the Ontario LEL guideline of 120 
mg/kg. The NOAA ER-M guideline was exceeded at SW-1407 (271J mg/kg).

Within the Black Ditch Drainage, zinc concentrations exceeded sediment quality guidelines in 
the Black Ditch and in the Area 4 Ditch (Figure 4-36). The NOAA ER-L guideline of 120 
mg/kg was exceeded at locations SW-0618 (334J mg/kg), SW-0617 (274J mg/kg), SW-0616 
(225.8J mg/kg) and SW-0619 (247J mg/kg) in the lower portion of Black Ditch. Locations SW-
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(Jen and SW-0618 exceeded the ER-M value. Exceedances of the Ontario LEL guidelines were 
noted tn the Area 4 Ditch at SW-0401 (507J mg/kg) and SW-0403 (197J rng/kg) respectively.

?‘fded sedimem E“idelines «>roughout the Red Root Creek Drainage.
metolTw S .**?*“ a*localions SW-1803 <244 mg/kg), SW-1804 (151J
jnE.. 8)’SW‘‘*?5 094J mg/kg) in the Area 18B stream, and at location SW-1810 (121 mg/kg)
cx<^d£fce^^ST’PrET,4'37’ f‘37A)' Further d°*"i^i=nt in the Area 8 Pond rinc

?U,d,e'me 21 loca,lons SW-1801 <48QI rag/kg). SW-1802 (408J mg/kg) 
iJSiS;1 nL(,17II,^/kg) “ westem P3" of "* P°"d. Locations SW-0602 (224J nJ/lort 
R^^°3, 'l69im8/kg)' SW’0604 <435J mg/kg), SW-0605 (239J mg/kg) in the upper talf of
at^n sT^Wgr E"'L ^ ER'M 8Uiddi"e ^ *>" «—

°f ™c in *diment exceeded the NOAA ER-L guideline at one each in the
Steh^TteT86 “ Sw'1.104 (190 mg/kg)’ and locati«" SW-1203 (2801 mg/kg) in the Area 12 
38) Th Zn concentration at SW-1203 also exceeded the NOAA ER-M guideline (Figure 4-

Zinc concentrations exceeded sediment quality guidelines over much of the Old Red Root Creek
locaiinnc ^c8UrC - /*’ 4"^A)- Tile NOAA ER-L guideline of 120 mg/kg was exceeded at 16 
to«hons. Four of these also exceeded the ER-M guideline of 270 mg/kg. In Old Red Root
S^6M f52M r»7k.Sf‘cT^7C,S!!fntrati0n W3S at SW'1607 <624J mg/kg). Locations 
NOAaW5m r,k8)’ ^ 607 (624J mg/kg>' SW-1608 (5911 mg/kg) exceeded the

gUKleline. Location SW-1629 (279 mg/kg), i„ a ponded wetland area south of 
Old Red Root Creek also exceeded the NOAA ER-M guideline.

'A^n.the ‘r°“^park DramaSe' lhe Omcrio LEL guideline was exceeded at SW-1008 (2801 
mg/kg), in the Open Lawn Area Ditch (Figure 4-40). 1

4.6.4.S Nickel

Nickel concentrations exceeded sediment quality guidelines primarily in the East Ditch Drainage

Creek Drainage' “* “

within the East Ditch Drainage (Figure 4-35), nickel concentrations exceeded the Ontario LEL
!h mg/kg !!SD;1401 (28 mg/kg) in the uPgradient Scirpus marsh, and in the upper 

3n tnbutary at SW'1410 <43J mg/kg). Location SW-1411 (42.7 mg/kg)
and exceeded die NOAA ER-L guideline of 30 mg/kg. In the East Ditch itself, nickel exceeded 

the Ontario LEL guideline at SW-1404 (44.3J mg/kg) and SW-1405 (19.5 mg/kg) The nickel 
concentration at location SW-1408 (31.8J mg/kg), below the confluence with Black Ditch 
slightly exceeding the NOAA ER-L guideline.
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Within the Black Ditch Drainage (Figure 4-36), exceedances of the Ontario LEL guideline were 
noted in the Area 4 Ditch at locations SD-0402 (20.4J mg/kg) and SD-0403 (20.1J mg/kg).

In the Area 8 Pond within the Red Root Creek Drainage (Figures 4-37, 4-37A, nickel 
concentrations exceeded the Ontario LEL guideline of 16 mg/kg at SW-0802 (40.9J mg/kg), 
SW-0801 (30.2J mg/kg) and SW-0803 (18.1J mg/kg). The Ontario LEL guideline was also 
exceeded at locations SW-0601 (21.7J mg/kg) and SW-0611 (163J mg/kg). In Red Root Creek 
itself the NOAA ER-L guideline was exceeded at SW-0604 (31.5 mg/kg).

Within the Old Red Root Creek Drainage, nickel concentrations exceeded sediment quality 
guidelines in Old Red Root Creek, associated ditches in Area 16, the Area 19 wetland areas, as 
well as the Southwest Ditch (Figure 4-39,4-39A). The highest nickel concentration was in Qld 
Red Root Creek itself, at SW-1607 (52.3 mg/kg). The Ontario LEL guideline was also 
exceeded at location SW-1008 (24.9J mg/kg) in the County Park Drainage.

4.6.4.6 Other Metals

Other metals exceeding existing sediment quality guidelines were mercury, chromium, cadmium 
and antimony (Table 4-10). Mercury concentrations greater than sediment quality guidelines 
were noted within several individual water features throughout the former Arsenal, although 
most of the upper Red Root Creek Drainage and County Park Drainages had lower values

Mercury concentrations in sediment sampled at the former Arsenal ranged from "non-detect" to 
5.5 mg/kg at SD-1401. Mercury concentrations in sediment were greater than the Ontario t ft 
guideline of 0.2 mg/kg at 18 locations. These locations were primarily in the unnamed tributary 
in the East Ditch Drainage, the Area 5 Pond and Area 4 .Ditch in the Black Ditch Drainage, the 
Area 8 Pond and upper portion of Red Root Creek, the sulfur plant ponds, and the Area 19 
forested wetlands (Table 4-10). Mercury concentrations in sediment exceeded the Ontario SEL 
guideline of 2 mg/kg at SD-1008 (5.13J mg/kg), in the County Park Drainage, and at SW-1410 
(3.2J mg/kg) in the unnamed tributary and SW-1401 (5.5 mg/kg) in the upgradient Scirpus 
marsh within the East Ditch Drainage.

Mercury concentrations in sediment were greater than the NOAA ER-L guideline of 0.15 mg/kg 
at 37 estuarine locations. At five of these locations, the NOAA ER-M guideline of 1.5J mg/kg 
was also exceeded. Within the East Ditch Drainage, locations SW-1407 (1.3J mg/kg) and SW- 
1411 (1.3 mg/kg) both exceeded the ER-M guideline (Figure 4-35). In Red Root Creek the 
mercury concentrations at SW-0606 (2.64J mg/kg), SW-0607 (2.10J mg/kg) and SW-0608 (2 0J 
mg/kg) also exceeded the NOAA ER-M guideline.

Chromium was detected above sediment quality guidelines at 19 locations at the former Arsenal 
(Table 4-10). Seventeen of these locations exceeded the freshwater Ontario LEL guideline of 
26 mg/kg. Chromium concentrations in sediment exceeded this guideline throughout the East
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locations in the Area 19 wetlands within tile Old Red r SCa"ered

guideline of 80 mg/kg a. taSiS^SST® “g)»d Iw-^nn/ Tf • “i 

Root Creek (Table 4-10). ' gg' 3110 ;>W'(J6(J6 (U3J mg/kg) in Red

^ W 5SStai55SrSfi "*"£*» guidelines a. 26 locations sampled

Fourteen of e?^SoA^ER°M' ?? **““ °f 1 ^

locations were limited to the East Ditch Drainao. o«t d guideline (2.2 mg/kg). These 

of the Old Red RooTclk D^i t ^ and t0 the »“1>um portion"non-detec," to 21.9J mg/kg (location SD-1008 i^he €00!^ 0^™“ ^

*S““ “ ‘9 *“ « All b„, two of titese

Locations with concentrations greater than theOntario LFT^" ?-SEL exceedances were noted, 
to the East Ditch Drainage Aria 4 DiV^h £ L uL gl!ldeIine were limi^ in distribution 
8 Pond, sulfur plant ponds ’ and S W 1 am rntf^/iPv^ u the Black Ditch Draina8e> the Area 

SW-1909 (2.2CreCk D^age’ “ 
mg/kg) in the Countv Park IW™** rvT “ R Creek Dnunage and SD-1008 (2.5J 
guideline at the former Arsenal ranged fromO* fiT C0^entra|1°'is exceeding the Ontario LEL

NOAA ER-L were noted at locations SW-1407 (5 ajmg/kg) and SVV^fll HO 2KCe!?a?Ces f 
Hast Ditch Drainage. ggJ 311(1 ;>w'1411 (10.2 mg/kg) in the

ys^“e" the N0AA ER‘L «-«<- of 2 mg/kg a, five

the NOAA ER-L guideline ranged from 2 21 ZTkaTTw ™/V" Which exceeded
located within the East Ditch D^nage (Figure 405) alth^ghmher Most .exceed3nces were 
in the Black Ditch fSW-0619 4 ST ? 6 , ° gh other exceedances were noted
Root Creek ?“£, mg^ 12 D,tCh (SW-‘203’ 3 4J and Old Red

“2e"r SS? 2°m “ "» locations sampled

Drainage, the concentred™“ iwlSh ™d a.Tw tSStiTl “ *"• Creek 
the concentration was 23,5001 mg/kg 1001 m the Co“nt>'Park «™"age,
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4.6.4.7 Data Analysis of Sediment Metals

Correlation analyses between metals most frequently exceeding sediment quality guidelines in 
sediment (lead, arsenic, copper, zinc, nickel, chromium and mercury) showed several of there 
metals to be significantly positively correlated (Appendix H). Lead was significantly correlated 
with all of there metals (p<0.05), however correlation coefficients ("r" values) were below 0.5 
for all correlations except copper, indicating significant variability in the data ret Lead was 
positively correlated with copper, as indicated by an "r" value of 0.68. A plot of lead, copper
coll<xated°nCentratl0nS ^ samp^ng location (Figure 4-46) suggests there compounds are highly

Arsenic was positively correlated with all of the above metals (p<0.05), although correlation 
coefficients were less than 0.5 for zinc, lead, chromium, and nickel, indicating a weak 
correlation. Arsenic was highly correlated with mercury (r=0.64) and copper (r=0.58). The 
correlation between arsenic and lead was low (r=0.39), but significant (p< 0.0001). A graph 
of the arsenic and lead data by sampling location (Figure 4-47) shows that arsenic was not
detected at as many locations as lead. However, where arsenic was detected, lead tended to 
occur as well.

Although significant correlations existed between several of the above metals, "r" values were 
often less than 0.5, indicating a large amount of variability in the data. Nickel and chromium 
were among the few metals showing a high degree of correlation (r=0.82).

Levels of several metals (zinc, lead, arsenic, mercury, copper, nickel) in sediment were 
significantly correlated with the TOC level in the sediment. However, "r" values were poor 
ranging from 0.03 to 0.39 (for lead) (Appendix H). Plots of the distribution of selected metals 
(Figures 4-48 through 4-50) show that despite the poor degree of correlation, TOC 
concentrations appear to follow a similar distribution to several metals.

Similarly, several metals were poorly correlated with grain size (Appendix H). Most of the 
metals investigated (zinc, lead, arsenic, mercury, copper, nickel) were negatively correlated with 
percent sand and gravel, and positively correlated with silt and clay. However, "r" values were 
low (<0.5) in all cases,

4.6.5 Explosives/Thiodiglvrnl

Although 59 locations screened positive for TNT using the Jenkins method (Table 4-11) no 
explosives were detected in any of the 32 sediment samples which were also analyzed using 
Method 8330. These included 17 samples which screened positive for TNT using the Jenkins 
method. In addition, no explosives were detected in the seven samples analyzed by Method 
8330 alone. Thiodiglycol was also undetected in sediment at all locations sampled (Appendix

sb\RARlTAN\R0I_D08\SEDSURWA.FTN 4-45



HAMGEfli 0£$-y»£9&coK$v.rtt's

4.6.6 Dioxin Compounds

Of the 12 dioxin/furan compounds for which sediments were screened, four were detected above 
their respective MDLs (Table 12). These were Total HPCDD, Total HPCDF OCDF and 
OCDO. Octachlorinated dibenzo-p-dioxins (OCDD) were detected at seven locations on site 
withm the Black Ditch and Red Root Creek Drainages. Concentrations of individual dioxin
compounds ranged from 0.0003 mg/kg to 0.0022 mg/kg. No regulatory guideline presently exist 
ror OCDD compounds in sediment.

The remaining three compounds were detected primarily at location SW-0616 in the Black Ditch 
(Table 4-12). At this location the concentration of Total HPCDD was 0.0001 mg/kg while the 
concentrations of HPCDF and OCDF were 0.00004 mg/kg and 0.00003 mg/kg. Total HPCDD 
was also detected at location SW-0620, near the base of Black Ditch (0.0001 mg/kg) OCDF 
was also detected at location SW-0603 in Red Root Creek (0.0001 mg/kg).

No rediment quality guidelines presently exist for dioxin compounds. However, use of the 
EPA s toxicity equivalency factors (TEFs)(47) in conjunction with present agency guidance allows 
an interim evaluation of these concentrations in sediment. Since little data are available 
regarding toxicity of dioxin compounds, with the exception of 2,3,7,8 TCDD, the TEF values 
are an interim measure devised by EPA to determine the "toxicity equivalence" of other dioxin 
compounds. The concentration of a given dioxin compound is multiplied by the appropriate TEF 
value listed m the EPA guidance document^; values are then summed for each of the 
compounds detected at a given location to calculate 2,3,7,8 toxicity equivalences (TEQs) for 
comparison with known dioxin effects in the literature, or current EPA policy guidelines. 
Results of toxicity equivalence calculations for dioxin concentrations detected in sediment at the 
former Arsenal revealed that dioxin TEQs ranged from 0.001 fig/kg to 0.002 fig/kg. These 
values are well below the current interim EPA guidance of 0.1 fig/kg for dioxin (2 3 7 8 TCDD 
equivalent) in soil.

4.6.7 Physical Characteristics (nH. TOC. Crain

4.6.7.1 Sediment pH

The pH of sediments sampled at the former Arsenal ranged from acidic to slightly basic, varying 
from 3.4 to 7.7 (Table 4-13). Sampling locations having a sediment pH value less than 6 were 
generally limited to freshwater areas of the site, while sediments with a pH over 7 were 
generally limited to estuarine areas in the southern two thirds of the site.

In the East Ditch drainage, a single sample collected in the upgradient Scirpus marsh had a pH 
value of 4.4. The average pH of sediment sampled in the unnamed tributary was significantly 
higher, at 6.97. The sediment pH in the East Ditch averaged 6.3 units.
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In the Black Ditch Drainage, the pH of the sediment was lower in areas which were not tidally 
influenced. In the Area 4 Ditch the pH averaged 4.85, and in the Area 5 Pond it averaged 5.63. 
In contrast, the average pH of Black Ditch itself was 6.53.

Sediments collected within the Red Root Creek Drainage had a highly variable pH (Table 4-13). 
The pH values in the Area 18B and 18C streams indicated sediment was generally acidic. The 
average pH was 5.63 in the Area 18B stream tributaries, and 4.83 in the lower portion of the 
main Area I8B stream. In the Area 18C stream tributaries, the pH averaged 6.13. The ditch 
located in Area 20 had an average pH of 6.4. Nearby, within the Area 8 pond located north of 
Olympic Drive, the average pH was 6.59.

In Red Root Creek itself, the average pH was 6.62. Two samples collected in the wetlands near 
the upper reaches of the creek itself (SW-0601, SW-0602) had sediment pH values of 5.7 and 
5.8, respectively. Samples collected downgradient had higher values, with most closer to 7, or 
in some cases greater. The sulfur plant ponds had an average pH value of 4.43. This acidic 
pH is probably due to the influence of sulfuric acid from the facility.

Sediment collected from the Central Ditch Drainage ranged from near neutral to slightly basic 
(Table 4-13). The Central Ditch itself'had an average pH value of 7.6 at the four locations 
sampled, while samples collected from the upgradient contiguous ponded area had an average 
pH of 7.15. Isolated freshwater ponds in the vicinity had an average pH of 6.9. Sample 
location SW-1625, within an isolated estuarine pond, had a pH of 7.2.

The three samples collected in the Area 12 Drainage had an average pH of 7.2.

The Old Red Root Creek Drainage exhibited sediment pH values close to neutral over much of 
the area. A slight trend Was seen, as sediment was slightly acidic in upgradient areas. For 
example, the "dry" tributary in Area 18 had an average pH of 5.8. Samples collected from the 
northeastern wetlands portion of Area 19 (SW-1908, SW-1909, SW-1910) had an average pH 
value of 6.47. The Area 19 forested wetland area also had slightly acidic The two
samples from this area (SD-1901 and SW-1903) had an average pH of 5.65. Samples in the 
southwestern portion of the wetlands in Area 19 (SW-1904, SW-1905, SW-1906) had an average 
pH of 6.6.

In Old Red Root Creek itself, the average pH of the sediment was 6.7. In the West Ditch, and 
associated ditches located south of Old Red Root Creek, the pH of the sediment averaged 6.85 
and 7.04, respectively. The average pH in the Southwest Ditch was 7,03.

In the County Park Drainage, sediment was slightly acidic throughout (Table 4-13). Two 
samples collected in the Western Boundary Ditch had an average pH of 6.15. Sediment 
collected from the Maintenance Area Ditch had an average pH of 5.44, while sediment from the
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Open Lawn Ditch had an average pH of 5.53. The Area 10 Southern Border Ditch had an 
average sediment pH of 5.75.

4.6.T.2 Total Organic Carbon

Total organic carbon values varied widely in site sediments, both within and between drainage
areas. Across the former Arsenal, TOC values ranged from 119 mg/kg to 218,000 mg/kg 
(Table 4-13). 66

In the East Ditch Drainage, sediment in the upgradient Scirpus marsh sediment had a TOC value 
of 27,700 mg/kg. Values in the East Ditch itself-ranged from 2,450 mg/kg to 87,100 mg/kg,
and averaged 2,949 mg/kg. In the unnamed tributary, TOC of the sediment averaged 49 500 
mg/kg. ’

Areas sampled within the Black Ditch Drainage varied highly with respect to TOC content in 
the sediment. Samples collected from two small freshwater areas, the Area 4 Ditch and Area 
5 Pond^ had TOC values averaging 92,733 mg/kg and 109,025 mg/kg, respectively. Values in 
Black Ditch were much lower, ranging from 188 mg/kg to 43,800 mg/kg, and averaging 17 031 
m, kg' ^ Black Dltch tliere was a noticeable gradient in TOC contamination, with much higher 
values detected at sampling location SW-0616, and further downstream (Table 4-13).

TOC in the Red Root Creek Drainage was lowest in the Area 18B and 18C streams within Areas 
1 and 18, and highest in Red Root Creek itself. The TOC in sediment collected from the Area 
18C stream tributaries averaged 1,975 mg/kg. Sediment from the Area 18B stream tributaries 
averaged 17,955 mg/kg, but the lower segment of the main tributary averaged 365 mg/kg.

In the Area 8 pond north of Olympic Drive, TOC in the sediment averaged 25,217 mg/kg, while 
in the Area 20 Ditch it averaged 5,290 mg/kg. Sediment collected from Red Root Creek itself 
ranged from 23,200 to 96,700 mg/kg TOC, and averaged 55,422 mg/kg. The TOC content of 
the sulfur plant pond sediment averaged 15,717 mg/kg.

In the Central Ditch Drainage, the TOC in sediment collected from the upgradient contiguous 
and nearby freshwater ponded areas averaged less than that of the ditch itself. In the isolated 
freshwater ponded areas, the TOC content averaged 8,926 mg/kg. In ponded areas contiguous 
with Central Ditch, the TOC averaged 10,960 mg/kg. In the Central Ditch itself, the TOC 
averaged 22,045 mg/kg. However, one sample location, SW-1625, collected in a small isolated 
estuarine pond, had a TOC value of 147,000 mg/kg.

In the Area 12 Drainage, three samples collected from the Area 12 Ditch had an average TOC 
value of 56,167 mg/kg.
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In the Old Red Root Creek Drainage, average TOC values generally increased downgradient 
toward the Rantan River, with the exception of the Southwest Ditch. The TOC of sediment 
collected from the "dry tributary" in Area 18 averaged 20,250 mg/kg. Wetlands in Area 19 had
T°™~UeS ranging from 5’77010 65’300 mg/k8 (Table 4-13). In Old Red Root Creek itself 
die TOC in sediment averaged 53,180 mg/lcg. TOC values in the West Ditch and its associated 
ditches to the south averaged 60,428 mg/kg, and 69,344 mg/kg, respectively. In the Southwest 
Ditch, TOC averaged 26,975 mg/kg.

^ Park DrtinaSe’ Westem Boundary Ditch had an average sediment TOC value
ot 8,400 mg/kg. The Area 10 Southern Border Ditch, the TOC value averaged 25,300 mg/kg 
In the Maintenance Area Ditch, the average TOC value was 31,408 mg/kg, while in the Open 
Lawn Ditch the average value was 11,523 mg/kg.

4.6.T.3 Grain Size

The grain size distribution of the sediments on site also varied geographically within and 
between drainages. Most of the ditches and streams in the northern part of the site (Areas 1, 
0, and 18) had sediment with a relatively high sand and gravel content relative to other areas 

of the former Arsenal (Table 4-13). In contrast, relatively slow-moving tidal ditches and creeks
“* *** sout?er" P0*100 of site (e.g. Red Root Creek, West Ditch) had comparatively higher 
amounts of silt and clay in the sediment.

Within the East Ditch Drainage, a sample from the upgradient Scirpus marsh had a sand and 
gravel content of 51.2%, and silt and clay fractions of 37.1 and 11.7%, respectively. In the 
unnamed tributary the average grain size distribution was similar, with a combined sand and 
gravel content of 58.3%, and silt and clay content of 41.7% and 7.8%, respectively. The East 
Ditch itself had an average sand and gravel content of 41.8%, while the average silt and clay 
fractions were 39.3% and 19%, respectively.

The gram size distribution of sediments sampled within the Black Ditch Drainage varied highly 
betiveen water bodies sampled. The two upgradient features, the Area 4 Ditch and Area 5 pond 
had sediments with a comparable grain size distribution. Both had an average sand and grave! 
content close to 45%, with silt and clay fractions near 40% and 15%, respectively.

SfyS from Black Diteh itself had a much higher average sand and gravel content
(7° the Area 4 ditch or Area 5 Pond- SUt and clay components for Black Ditch
averaged 23.7%, and 5.6%, respectively. However, a clear gradient is observable in the data 
from Black Ditch. Samples collected from location SW-0616 and further downstream had a 
combined sand and gravel percentage much less than the upgradient locations. The average Sand 
and gravel content downstream of SW-0616 was 44.5%, while upgradient of this point it
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Within the Red Root Creek Drainage, the water bodies in the northern portion of the drainage 
again differed with respect to grain size distribution from those in the southern portion. But 
unlike the Black Ditch Drainage, the upgradient water bodies had a higher average sand content. 
The average sand and gravel content of the sediment within the Area 18B and 18C streams was 
greater than 90%, while in Red Root Creek it was only 47%. The average grain size 
distribution of sediments collected in the Area 20 ditch and Area 8 pond was similar to that of 
average in Red Root Creek.

The Central Ditch Drainage exhibited minor grain size differences between the different water 
bodies sampled (Table 4-13). For example, the average sand and gravel content in the Central 
Ditch itself was 68.7%, as opposed to 79.6% in the contiguous upgradient ponded area, and 
73.4% in the isolated freshwater ponded areas. The silt and clay fractions were accordingly 
similar.

The single sample collected from the isolated estuarine pond at location SW-1625 had a 
combined sand and gravel content of 40.1%, silt content of 40% and a clay content of 19.9%.

TTie sand and gravel content of the ditch within the Area 12 Drainage averaged 56.7%, and the 
silt and clay fractions were 31.9% and 11.4%, respectively.

Within the Old Red Root Creek Drainage, the average grain size distribution of sediment was 
similar in several of the individual water bodies sampled, such as the West Ditch, Old Red Root 
Creek and associated ditches (Table 4-13). When calculated for each of these individual 
features, the average combined sand and gravel content ranged between 50% and 60% over 
much of the drainage area. However, the dry tributary at the head of the drainage in Area 18, 
and the Southwest Ditch both had lower average sand and gravel percentages (47.5%, and 
44.7%, respectively). The sediments collected in the southwestern portion of the Area 19 
wetlands (locations SW-1904, SW-1905, and SW-1906) had a somewhat higher average sand and 
gravel content (68.2%). Average silt percentages for individual water bodies sampled within 
the drainage were similar, ranging from 25.3% to 41.9%, while average clay content ranged 
from 6.5% to 14.2%.

In the County Park Drainage, the combined sand and gravel content of the sediments averaged 
approximately 80% or higher in the four ditches sampled. The average silt fraction of these 
ditches varied from 0.7% to 19.7%, and the average clay fraction was fairly constant, varying 
from 1.2% to 3.6%.

4.7 AREA 10 SOIL SAMPLING RESULTS

Analytical results for the seven soil samples collected within Area 10 (County Park Drainage) 
are presented in Table 4-14 and Figure 4-51. Only compounds for which exceedances of the
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NRDSCC were noted are listed in the table and figure; complete results are listed in Appendix

4.7.1 Volatile Organic Compounds

No VOCs were detected in surface soil at levels above NJDEP non-residential soil criteria 
(Appendix C).

4.7.2 Semi-Volatile Organic Compounds

Only benzo(a)pyrene Was detected above NJDEP non-residential criteria in soils collected from 
the seven locations investigated in Area 10 (Table 4-14). Levels of this compound exceeded the 
non-residential criteria of 0.66 mg/kg at two locations (SS-1056A and SS-1060A) with levels 
ranging from 1.3 to 1.7 mg/kg.

4.7.3 Pestieide/PCB Compounds

No pesticide/PCB compounds were detected above NJDEP non-residential criteria (Appendix 
C).

4.7.4 Metals

Only arsenic was detected above the NJDEP non-residential criteria (Table 4-14) Arsenic 
exceeded the criterion of 20 mg/kg at location SS-1061A with a concentration of 56.6 mg/kg.

4.7.5 Explosives

No explosive compounds were detected in soil at the seven locations sampled within Area 10 as 
part of this investigation.

4.8 OA/OC REVIEW OF LABORATORY RFSITT.TS

A QC summary for site-wide Phase II RI surface water and sediment data is presented in 
Appendix I. The QC review summarizes data versus CDAP compliance. A discussion of 
sample practical quantitation limits (PQLs) exceeding the applicable surface water arid sediment 
quality guidelines is also provided in Appendix I.

All analytical holding times were met as defined in Tables 4-2 and 4-3 of the December 1993 
CDAP, with the following exceptions:
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Lloyd Kahn Method: TOC analyses for 78 samples were performed past the EPA 14-dav 
holding time requirement specified in the CDAP; however, 50 out of 78 samples were 
analyzed within the method-specified 28-day holding time

Method 8080: The re-extraction of sample SW-0602L was performed one day past the 
holding time specified in the CDAP; the original extract was lost in the extraction process.
in^die^CDAp" ^ FB*°610 was P^0™16*1 flve days past the holding time specified

Method 8240: Analysis for SD-1803 were performed 12 days past the holding time of 10 
days specified m the CDAP.

specified ^n?the CDA?™* ^ FB"°61° WaS Performed flve days past the holding time

m Method 8330: Extractions for SD-1631 and SD-1614 were performed 
holding time specified in the CDAP, and extraction for sample SW-0408 
days past the holding time specified in the CDAP.

one day past the 
was performed 13

Method 901°: Analyse for SD-0403, SD-0407, and FB-0407 were performed one day past 
e holding time specified in the CDAP, and analyses for SD-0619L and SD-0620 were 

performed three days past the holding time specified in the CDAP.

f°r the correct malyte ,ists 3,1(1 met pQL’s as defined in Tables 2-2 
through 2-6 of the CDAP with the following exceptions:

Method 6010/7000: Due to matrix interferences, several sediment samples were analyzed 
at various dilutions for antimony, arsenic, lead, selenium, and/or thallium. Quantitation 
limits were increased accordingly.

Method 8080: Due to matrix interferences, several surface water and sediment samples were 
analyzed at various dilutions for pesticide/PCBs. Quantitation limits were increased 
accordingly. Samples SD-0604L, SD-1903 and sample SD-0603L were analyzed at various 
dilutions due to high concentrations of analytes. Sample SD-1902 was analyzed at 1-2 
dilution due to the color of its extract. Quantitation limits were increased accordingly.

* ^ethod 8240: Samples SW-1908, SD-0617L, and SD-0503 were analyzed at various 
dilutions due to high concentrations of target compounds. Due to matrix interferences, 
sample SD-1411 required 1:5 dilution. The quantitation limits were increased accordingly.

ab\RARITAN\ROI_D08\SEDSURWA.FIN 4-52



• Method 8260: Several surface water samples were analyzed at various dilutions due to
sample foaming during the purging step and matrix interferences. Quantitation limits were 
increased accordingly.

• Method 8270: Sediment samples SD-0616L, SD-0617L, and SD-1908 were analyzed at 
various dilutions due to high concentrations of non-target compounds and matrix 
interferences. Quantitation limits were increased accordingly.

J^e,to W sample dilutions, (2) less than optimum volume used for sample extraction, and 
(3) the CDAP-specified PQLs exceeding the applicable surface water quality criteria, various 
impounds and analytes were not detected in surface water samples at PQLs exceeding EPA 
Ambient Water Quality acute criteria established for freshwater and estuarine locations.

Due to (1) sample dilutions, (2) the adjustment for sample moisture content required by 
analytical methods, and (3) the CDAP-specified PQLs exceeding the applicable sediment 
quality criteria, several semi-volatile compounds, pesticides, and PCBs were not detected in 
54 estuanne sediment samples at PQLs exceeding NOAA ER-M values

All laboratory blanks and field blanks were free from target compound and analyte contamination 
above the PQL s defined in the CDAP with the following exceptions:

* ^1me,rnet*1<xi blanks contained the common volatile contaminants acetone, methylene 
chloride, and 2-butanone (methyl ethyl ketone) at levels less than 5 times the CRQLs. These 
blanks were considered in control by the laboratory.

* Some method blanks contained the common phthalate contaminants at levels less than 3 times 
the CRQLs. These blanks were considered in control by the laboratory.

* ki n®n"^r^et contaminant was observed in the HxCDD window of the dioxin/furan method 
blank, 94LS0070-MB1. This compound did not resemble a dioxin, and was not observed in 
the associated sample.

• One metals preparation blank, 94L1348-MB1, contained aluminum at a concentration greater 
than the CRQL. However, all associated samples were found to contain aluminum at 
concentrations greater than 20 times the concentration found in the blank. As a result data 
quality was not affected.

• The metals laboratory preparation blank, 94L1380-MB1, contained zinc at a concentration 
greater than the CRQL. Since the associated samples contained zinc at Concentrations less 
than20 times the concentration detected in the preparation blank, the samples were redigested

holding times^ 2,1(1 reanalyzed- The metals laboratory preparation blank, 
94L1394-MB1, contained zinc at a concentration greater than the CRQL. An associated
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sample (SD-0407) contained zinc at a level less than 20 times the concentration found in the 
blank. The sample was redigested in preparation batch 94L1452 and reanalyzed.

• Field blank FB-0407 was found to contain methylene chloride at a concentration of 6 times 
the CRQL. Field blanks FB-1412 and FB-0505L contained chloroform at 2 times and 5 
times the CRQL, respectively. Field blanks FB-0505L, FB-0610, and FB-1005 contained 
zinc at levels less than 2 times, 2 times, and 4 times the CRQL, respectively.

* blanks collected in association with the surface water samples generally contained 
methylene chloride at concentrations less than 4 times the CRQL. TB-1601L contained 
methylene chloride at a concentration greater than 5 times the CRQL; however, since
methylene chloride was not detected in the associated samples, the data quality was not 
affected.

The overall percent completeness for sediment samples (95.9%) for all methods exceeded the 
completeness goal of 95%. While the overall completeness for surface water and field blank 
samples (94.6%) did not meet the completeness goal, the total percent completeness for both the 
sediment and surface water field effort was 95.2% for all methods, which exceeded the project 
completeness goal of 95 %. The calculations of completeness evaluated the laboratory-generated 
data and were independent of the data evaluation performed by TDMs.

AH data generated by the laboratory were subjected to data evaluation performed by TDMS. 
Some surface water and sediment sample results were qualified as estimated (J) as a result of
not meeting specific QC requirements. These results can be used "as is" as per NJDEP 
guidelines. ’

Due to low spike recoveries, the nondetections of tetryl in 23 surface water and 7 sediment 
samples; thallium in 28 surface water and 1 sediment samples; and selenium in 29 surface water 
samples were rejected. The non-rejected site-wide data indicate that in surface water, thallium 
and selenium were not detected at concentrations above the EPA Ambient Water Quality criteria. 
Therefore, thallium and selenium are not contaminants of concern in surface water. Sediment 
quality criteria are not available for tetryl, selenium and thallium. A surface water quality 
criterion for tetryl is also not available.

Due to blank contaminants, the detections of lead in 11 surface water samples and the detections 
of zinc in 7 estuarine sediment samples were rejected. The non-rejected results indicate that lead 
is not a site-wide contaminant of concern in surface water. Zinc was detected in 11 estuarine 
sediment samples at concentrations exceeding the NOAA ER-M values. The non-rejected 
estuarine sediment results are sufficient to evaluate the presence of zinc in this matrix. The non
detections of semi-volatile acid compounds in SW-1610 were rejected due to low surrogate 
recovery. The site-wide historical data indicate that they are not contaminants of concern.

sb\RARITAN\R0I_D08\SEDSURWA. FIN 4-54



pn?cU« C!?rn?S S?AaiIalyt?s were not detected in surface water and sediment samples at 
wnA ?ing the rPA Ambient Water Qua% acute Criteria and the applicable Ontario and 
due to Cnten> These PQL/standard exceedances were mainly
dul!° fact ^ those surface water quality criteria and sediment quality criteria were 

2?®?! StU<heS deSigned for evaluating ecological risk. Concentrations of 
fUSC environmental risk are often below achievable PQLs

dfslgne? f°r chemical analyses of environmental samples. The site-vride 
htstonc^ data indicate that the majority of the PQL/standard exceedances summarized in Tables 

’ and 4 °f APPendix I are not contaminants of concern with the exceptions of PAHs in the 
"? Sed™e.nt ^Ples. Dibenzo(a,h)anthracene, anthracene, acenaphthene, fluorene, and 
2-methylnaphthalene are the PAHs that were not detected in the majority of the sediment samples
since^the^NnA 7^5 4 °f Appfndix L Although their PQLs exceeded the NOAA ER-M values; 
since the NOAA sediment quality criteria are based on a variety of studies using up to 21 PAHs

° ZZf* PAH ^ ,°‘her PAH """» ««• >o evaluate wLh Jor not PAHs
in general were contaminants of concern.

In summary, overall data generated during the Phase II RI are sufficient 
of the site-wide surface water and sediment contamination. to evaluate the extent
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SECTION 5.0

NATURE AND EXTENT OF CONTAMINATION

While several compounds were detected in sediment and surface water at the former Arsenal at 
concentrations exceeding regulatory criteria or guidelines, the following discussion focuses on 
"major" contaminants occurring with the greatest frequency and magnitude, and contaminants 
which have a discernible distribution pattern at the former Arsenal. A low frequency of 
"detects" or exceedances of regulatory guidelines in itself may not warrant exclusion of a 
contaminant from further investigation of potential ecological effects, especially if concentrations 
detected were clearly elevated, or the contaminant was detected in an area where other 
contaminants were present at elevated concentrations. For this reason, some compounds are 
described here in the context of specific areas of concern, such as the sulfur plant ponds, where 
the combined effects of multiple contaminants may warrant additional concern.

The following discussion is not intended as a determination of contaminants of potential concern 
at the former Arsenal, as this would require toxicological evaluation of each contaminant, which 
was outside the scope of the Phase II investigation. Rather, it is intended as a means of focusing 
discussion on contaminants which, based on exceedances of water quality standards or sediment 
quality guidelines, are likely to be of greatest ecological concern. Other compounds for which 
regulatory criteria or guidelines do not exist; or which do not demonstrate clear contamination 
patterns at the former Arsenal, will still be carried into a preliminary ecological screening 
assessment to determine their potential risk. The following discussion also focuses on potential 
contaminant source areas and specific locations at the former Arsenal which may warrant future 
investigation.

In some cases, the compounds discussed below (e.g. TCE, arsenic) were found at levels 
exceeding conservative, human-health based water quality criteria promulgated by the State of 
New Jersey, but Were seldom present at levels exceeding the US EPA water quality standards 
for protection of aquatic life. For evaluating ecological risks, the US EPA water quality 
standards are more relevant.

5.1 TCE CONTAMINATION IN SURFACE WATFR

TCE Was the most frequently detected VOC which exceeded state or federal regulatory 
standards/criteria in surface water, being found on site at levels ranging from "non-detect" to 
a maximum value of 20 /ig/L at locations SW-0101 and SW-1908. Regulatory exceedances for
1,2-DCE and 1,2-DCA were also noted, but only at locations SW-1815 and SW-1006, 
respectively. These compounds have a similar chemical structure, and may be considered 
degradation products of TCE.
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The distribution pattern of TCE in surface water suggests multiple sources of contamination at 
the former Arsenal, since several of the areas in which it was detected are apparently not 
hydrologically contiguous. Three primary areas of potential concern regarding TCE 
contamination m surface water have been identified as a result of the Phase II investigation: Area 
isb and loC streams, Area 19 northwestern wetlands, and Black Ditch.

5.1=1 Area 18B and 18C Streams

The highest number of TCE exceedances of the NJDEP water quality standard occurred within 
he lower Area 18B and 18C streams, which also had some of the highest TCE concentrations 

or the surface water locations sampled at the former Arsenal. Exceedances of the NJDEP 
criterion were noted at seven of 12 locations sampled within the Area 18B stream (most within 
tne lower portion), and at three of eight locations sampled within the Area 18C stream. TCE 
concentrations in these streams ranged from "non-detect" to 20 /xg/L. These results are 
consistent with the OBG investigation® which detected surface water TCE concentrations of up 
to 22 /xg/L (OBG location SW-1) in this area of the site. However, comparisons of these date 

craT US EPA water criterion, which are ecologically based, would result in no

A former liquid disposal pond, referred to in prior reports® as a "tar pit" located in Area 18A 
represents a potential source area for TCE contamination within the Area 18B stream. This 
pond was reportedly a disposal site for tar, waste solvents, degreasers, and cosmoline (a 
vasehne-hke grease). TCE has several uses, the most common of which is as a degreaser in 
metal degreasing plants . Despite the fact that oily residues, sludge and grossly contaminated 
soils were removed from this area by the USAGE in 1992-1993, residual TCE levels in soil 
were reported in the remedial report. Subsequent soil sampling conducted by WESTON in Area 
l oA detected TCE at low levels in surficial and subsurface soils located close to the groundwater 
level In addition to the potential former pond source, this area formerly contained a vehicle 
maintenance garages operated by both the Army and the GSA, where TCE may have been used. 
Stormwater runoff into the Area 18B stream from non-point sources represents another potential 
source of TCE contamination.

Concentrations of TCE exceeding the NJDEP standard were also found in the Area 18C stream 
but only at three of eight locations sampled. The TCE present in the Area 18C stream may have 
originated from a different source or sources from those contributing to the Area 18B stream 
contamination. Area 18C was historically used for landfilling, and is the former location of an 
underground storage tank which reportedly stored paint thinner/spirits. Runoff from non-point

I°ay haVC ^ contributed t0 TCE contamination in this stream. For example, location 
SW-1815 was the only location where the NJDEP standard was exceeded in the central tributary 
of the Area 18C stream, and was located just below a culvert leading from the nearby railroad 
tracks. The source of drainage flowing into this culvert is presently unknown.

sb\KARITAN\R01_D08\SEDSURWA.FIN 5-2



5.1.2 Area 19 Northeastern Wetlands

TCE also exceeded the NJDEP surface water standard within the Old Red Root Creek Drainage, 
at all three locations sampled within the Area 19 northeastern wetlands. Surface water in this 
area is fed by runoff flowing through a ditch which originates from the western portion of Area 
18. While TCE was not detected in sediment near the head of this ditch at SD-1801 or SD- 
1802, Area 18 cannot be ruled out as a potential source area, since surface water was not present 
at SD-1801 or SD-1802 during the August 1994 sampling event. It is possible that the TCE 
present in Area 19 has migrated from Area 18 during runoff periods. An alternative explanation 
is that the TCE detected in the Area 19 wetlands originated from a groundwater source, 
especially since surface water and groundwater in wetlands are often in direct communication. 
TCE was found in shallow groundwater in this vicinity05*. Again, if TCE levels are compared 
to the interim US EPA chronic freshwater water quality criteria, no exceedances would result.

5.1.3 Black Ditch

TCE was also found in the upper portion of the Black Ditch at all four freshwater locations 
sampled at levels exceeding the NJDEP surface water standard. The levels found do not exceed 
the US EPA chronic freshwater water quality criterion. Potential sources for this contamination 
include stormwater runoff, and a TCE groundwater plume noted near the intersection of 
Fieldcrest Avenue and Raritan Center Parkway at monitoring weU MW-40. Surface water 
runoff from off-site areas could also contribute to the TCE contamination present.

5-1.4 Natural Fate of TCE Contamination

The low levels of TCE detected in sediment (0.001 mg/kg to 0.015 mg/kg) and soil collected 
during the Phase II RI (0.005 mg/kg to 0.031 mg/kg) reflect the fact that TCE exhibits little 
adsorption to soil or sediment particles. TCE could thus be expected to quickly migrate into 
groundwater, or be transferred via surface water runoff into streams and wetland areas at the 
former Arsenal. In the case of Area 18, where the water table is close to the surface (10 feet 
or less), an interchange between these two migration routes is possible. TCE was detected in 
groundwater in Areas 18A, 18C, 18G, 1, 3, 8 and 10.

Once present in surface water, TCE can be expected to volatilize quickly due to its high vapor 
pressure 9). In aquatic systems the half-life of TCE ranges from minutes to hours, depending 
upon the degree of turbulence^. This could explain the distribution pattern of TCE observed 
on site; with TCE concentrations elevated near source areas, but decreasing with increased 
distance downstream. The TCE exceedances observed at the former Arsenal were all in the 
northern third of the site, although TCE was detected elsewhere at lower levels.

Channel characteristics of streams such as the Area 18B and 18C streams, and the northern 
portion of Black Ditch are conducive to volatilization. These streams have steep banks, a coarse
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sand and gravel bottom, and relatively straight channels. Field observations of channel 
characteristics and vegetation driftlines suggest that these are "flashy" streams with high velocity 
and sharply increased volume during major storm events, which tend to further increase 
volatilization rates. This may explain the lower TCE concentrations found at downstream 
locations such as in Red Root Creek.

TCE levels present at the former Arsenal are less than US EPA water quality criteria. Hence, 
adverse impacts to aquatic biota in the Area 18B and 18C streams, the upper Black Ditch, and 
the Area 19 northeastern wetlands as a result of TCE contamination are unlikely.

5.2 PAH CONTAMINATION IN SEDIMENT

Of the SVOCs detected in surface water, only phthalates and PAH compounds were detected at 
levels exceeding regulatory standards. Bis(2-ethylhexyl)phthalate exceeded water quality criteria 
at only two of 114 locations sampled (SW-0614, SW-1603). Individual PAH concentrations 
exceeded NJDEP surface water standards at only one of the 114 locations sampled (SW-1619).

PAH compounds occurred in sediment at levels greater than regulatory guidelines. Although 
sediment quality guidelines do not exist for a number of SVOC compounds, few other 
compounds were detected above their MDLs in sediment.

PAH compounds exceeded regulatory guidelines far more often in sediment than in surface 
water, a pattern which may be explained by their poor water solubility<41). PAHs were detected 
in the sediment at concentrations greater than regulatory guidelines in every major drainage area 
of the site. At some locations, individual PAHs were detected at levels exceeding regulatory 
guidelines in sediment, but total PAH levels were not greater than the "total" guideline. In 
general, PAH compounds were collocated; therefore, their distribution pattern at the former 
Arsenal can be addressed collectively. Total PAHs in sediment exceeded sediment quality 
guidelines at 37 of 132 locations sampled at the former Arsenal, split almost evenly between 
freshwater and estuarine locations. In freshwater areas of the site, the Ontario SEL guidelines 
for total PAHs were exceeded at nine locations, all located within the lower Area 18B and 18C 
streams. At estuarine locations, total PAHs exceeded the NOAA ER-M guideline at locations 
SW-1103 (62.03 mg/kg) and SW-1619 (102.5 mg/kg). The areas with the greatest frequency 
and magnitude of sediment PAH contamination at the former Arsenal are the Black Ditch 
Drainage, Red Root Creek Drainage, and portions of the Old Red Root Creek Drainage.

5.2.1 Lower Black Ditch Drainage

In the upper portion of the Black Ditch Drainage (Area 4 Ditch, Area 5 Pond, freshwater portion 
of Black Ditch) total PAH concentrations exceeded the Ontario LEL guideline at one out of 15 
locations sampled (SW-0403,24.83 mg/kg). While concentrations of individual PAHs exceeded 
the Ontario LEL at eight locations, total PAH concentrations throughout the northern portion of
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the drainage ranged from "non-detected" to 3.65 mg/kg, with the exception of location SW-

Concentrations of total PAHs in the estuarine portion of Black Ditch ranged from 7.36 mg/kg 
to 28.19 mg/kg and were greater than the NOAA ER-L at all five locations sampled. The 
source of this contamination is unknown, but stormwater runoff from impervious surfaces such 
as parking lots, roadways and railroads in this area could contribute to these concentrations. 
According to prior studies(l,4) PAHs were not present at elevated levels in soil samples collected 
from this vicinity; however, PAHs were detected in soils at location SS-06B06 in the Phase II 
RI. This lower section of the drainage, with its higher TOC content and finer grain size, is 
apparently acting as a sediment sink for PAH compounds.

5.2.2 Red Root Creek Drainage

PAH contamination was found in both the upper portion of the Red Root Creek Drainage (Area 
18B and 18C streams) as well as downgradient in the Area 8 Pond north of Olympic Avenue, 
in Red Root Creek itself, and in the sulfur plant ponds. PAH contamination was highest in the 
upper portion of the drainage.

5.2.2.1 Area 18B and 18C Streams

Total PAH concentrations in sediment collected at the former Arsenal were highest in the Area 
18B and 18C streams within the upper portion of the Red Root Creek Drainage. All nine 
exceedances of the Ontario SEL guideline were in this area of the site, and total PAH 
concentrations exceeded the Ontario LEL quality guideline at 11 of 20 locations sampled in this 
area.

Total PAH concentrations in the Area 18B stream ranged from "non-detected" to a maximum 
value of 4,909 mg/kg at location SW-1804. The two highest concentrations were noted at SW- 
1803 and SW-1804, which are adjacent to the former disposal pond area in Area 18A. The Area 
18B stream is also in the vicinity of Area 18D, where several fuel oil storage tanks (both above 
and below ground)® exist which could represent additional sources of PAH contamination. 
Also, the EPA underground storage tank research and development leak testing facility and a 
former maintenance garage, operated by both the Army and the GSA, are present in this area.

Concentrations of total PAHs in the 18C stream ranged from "non-detected” to 50.84 mg/kg. 
Potential sources of PAH contamination in this stream include stormwater runoff from both 
roadways and railroads in the area, and improper storage or disposal practices. Many of the 
surface locations within Areas 18D, 18E and 18G were apparently backfilled using crushed 
asphalt material, which could also be contributing to PAH levels in the 18C stream. PAHs were 
previously detected in soil in Areas 18D, 18E and 18G.
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5.2.2.2 Lower Red Root Creek Drainage

PAHs exceeded the Ontario LEL at two of six locations in the Area 8 Pond (SW-0801 and SW- 
0802), with a maximum concentration of 31.68 mg/kg (duplicate sample SW-0807). These 
locations are toward the western end of the pond, which accepts stormwater runoff from Area 
20, and a ditch located along Raritan Center Parkway which connects hydraulically with the 
northwestern comer of the pond. A sandy bank, apparently eroded from road runoff from 
Olympic Avenue, was observed in the southwestern comer of this pond, providing further 
evidence that runoff may contribute to the observed PAH levels. Olympic Avenue is used as 
an overflow parking area for events at the Raritan Center Exposition Hall. While this pond
appears relatively undisturbed, some industrial debris (scrap iron) was noted as having been 
discarded into the pond.

Total PAH concentrations ranged from "non-detected" to 18.55 mg/kg, and exceeded sediment 
quality guidelines at 5 of 9 locations sampled in Red Root Creek. However, over most of the 
creek concentrations ranged from "non-detected" to 9.55 mg/kg. Red Root Creek is actively 
used as part of the stormwater management system of the Raritan Center Office Park. Other 
potential sources of PAH contamination are migration of contaminants from upstream areas such 
as the Area 18B and 18C streams, and the former landfill area near location SW-0601.

PAH contamination was also present in the sulfur plant ponds, but to a lesser extent. Total PAH 
concentrations exceeded the Ontario LEL guideline at only one (SW-0615) of six locations 
sampled, with a maximum concentration of 5.9 mg/kg.

^•23 Old Red Root Creek and Other Drainages

Total PAH concentrations ranged from "non-detected" to 102.5 mg/kg, and exceeded sediment 
quality guidelines at seven of the 39 locations sampled in this drainage. With the exception of 
locations SW-1619 and SW-1905, concentrations ranged from "non-detect" to 7.85 mg/kg.

Apart from the Area 18B and 18C streams, location SW-1619 (102.5 mg/kg) at the head of the 
Southwest Ditch had the highest total PAH concentrations detected in sediment at the former 
Arsenal. Total PAHs exceeded the NOAA ER-M guideline at this location, and the ER-L was 
slightly exceeded downstream at SW-1620 (4.14 mg/kg).

The source of PAH contamination at location SW-1905 (34.33 mg/kg) is uncertain. Scattered 
exceedances of individual PAH compounds were noted in Area 19, and part of this 
contamination (such as that detected at SW-1908) may have originated in Area 18. The total 
PAH concentration at SD-1802 (7.85 mg/kg) in the dry tributary exceeded the Ontario T ft 
guideline. This contamination may have originated from the former Area 18A disposal pond, 
Area 18 maintenance garages, or runoff. ’
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Three locations in the associated ditches in Area 16 exceeded the NOAA ER-L guideline with 
concentrations ranging from 4.0 mg/kg to 5.27 mg/kg PAHs. This contamination may have
nginated from the railroad tracks running parallel to these ditches, or the fill material used to 

construct the railroad ballast. 10

Two locations in the eastern portion of the East Ditch Drainage had total PAH concentrations
reg“Iatory guidelmes- Total PAH concentrations at SD-1401 (3.85 mg/kg) and SW- 

1410 (2.48 mg/kg) exceeded the Ontario LEL guideline. This contamination could be due to 
deposition of dredge spoils in the vicinity, or off-site influences, since several industrial 
complexes are present in this area of the former Arsenal.

Total PAHs also were detected at concentrations greater than sediment quality guidelines at 
locations Sw-i103 (62.03 mg/kg) and SW-i !04 (8.37 mg/kg) in the lower So“m^l 

Diteh The source of these concentrations is unknown, but these locations are each within 15
5Lrf** ROad*J"^1V?du5* PAHs at locations SW-1622 and SW-1623 within the Central 
mg/kgDramage exceeded the 0ntario LEL- but total values were below the LEL guideline of 4

Total PAH concentrations in the Area 12 ditch exceeded the NOAA ER-L guideline at SW-1202 
CU rag/kg) and SW-1203 <19.36 mg/kg). The source of this contamhLon mayfcdue” 

runoff, as former railroad tracks and roadways are present in this area.

In the County Park Drainage, location SD-1003 (10.93 mg/kg) in the Open Lawn Ditch was the
otdy locanon where tool PAHs exceeded the Ontario LEL guideline, although individual PAH 
compounds exceeded guidelines at SD-1008.

5.2.4 Natural Fate of PAHs

Tlie widespread extent of PAH compounds in sediment at the former Arsenal reflects their 
ubiqiutous nature in the environment. In addition to being produced naturally as a consequence 

forest fires, volcanoes, microbial synthesis, etc., man-made sources add a large portion of

W „ Tronment( )- PAHs 216 emitted from ***iron> steel, coal and petroleum 
ndustries, as well as from manufacture of asphalt and coal tar, heating and power production

and internal combustion engines(44). Since they may be transported aerially by adherence to soot 
proles, and are constituents of fuel oils and automobile exhaust; they are “mmo^y 
encountered m industrialized areas such as the vicinity of the former Arsenal. y

“E’ PA**S can be ^sported via adsorption to soil and sediment particles, since they 
n“Jly ^soluble m water. As a result, the major mechanism of transport of PAHs is 

expected to be surface water runoff, which could transport particulates, as well as oils, etc. on 
the water surface. This trend was observed in the analytical results from the Phase IIRI since
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PAHs were found in soil and sediment, but at few locations in surface water and ground water.

Once present in surface water, PAHs in aquatic environments tend to bind to humic material 
largely because of their hydrophobic nature, as opposed to ionization, as in the case of metals*44*. 
This characteristic can be seen in the analytical results from the Black Ditch, where PAH 
concentrations closely follow TOC concentrations in the sediment. However, the overall pattern 
of PAH contamination at the former Arsenal suggests that TOC concentrations themselves are 
a poor indicator of PAH concentrations at the former Arsenal, since the proximity to potential 
pornt sources is the most important factor influencing contaminant distribution. For example 
the highest concentrations of PAHs in the Red Root Creek Drainage were in the Area 18B aid 
18C streams, where TOC concentrations were lowest. However, in areas where PAHs are 
known to occur, TOC concentrations can be used as a preliminary means of identifying potential 
areas of ecological concern. Higher TOC concentrations should result in PAHs being less 
biologically available. In contrast, areas having high PAH concentrations and low TOC
C0^Ce"tf tl0nuS Sf1 be expected to Present a greater potential ecological risk. This trend is 
" m the ?ntano SEL guidelines> which are based on organic carbon in the sediment. All 
nine SEL exceedances were in the Area 18B and 18C streams, which reflects the relatively high 
PAH concentrations coupled with low TOC concentrations.

Of the individual PAH compounds found at levels greater than sediment quality guidelines in 
sediment collected at the former Arsenal, many are lower-molecular weight compounds which 
are known or suspected carcinogens. Biological effects of PAHs in aquatic environments are 
well documented* >, ranging from organismic effects (such as tissue lesions, etc.) to community- 
level effects Due to their lipophilic nature*44*, PAHs could be absorbed directly from the water
column or sediment, or absorbed via ingestion of sediment. However, PAHs are not known to 
biomagmfy.

5*3 PESTICIDE CONTAMINATION IN SEniMFNT

At the former Arsenal, heptachlor epoxide was the only pesticide/PCB compound detected in 
surface water atconcentrations exceeding water quality standards. Seven compounds (heptachlor
epoxide, 4,4-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, dieldrin, and beta BHC) were present at levels 
above sediment quality guidelines.

5.3.1 DDT Compounds in Sediment

DDT compounds (4,4’-DDT, 4,4'-DDD and 4,4’-DDE) were detected in sediment, soil and 
surface water throughout the former Arsenal site. None of these compounds exceeded surface
water standards, but all three were detected at levels exceeding sediment quality guidelines at 
scattered locations.
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4,4’-DDD was detected at levels exceeding the Ontario LEL guideline (0.008 mg/kg) at 27 
locations sampled On site with concentrations ranging from 0.006J mg/kg to 0.62J mg/kg. 
Levels of 4,4’ DDE ranged from 0.002J mg/kg to 0.16 mg/kg. 4,4’-DDE met or exceeded and 
the Ontario LEL guideline of 0.005 mg/kg at ten freshwater locations, and the NOAA ER-L 
guideline of 0.002J mg/kg at 14 estuarine locations. Concentrations of 4,4’ DDT ranged from 
0.0Q2J mg/kg to 1.3J mg/kg in sediment. 4,4’-DDT equaled Or exceeded the Ontario T FT 
guideline of 0.007 mg/kg at 11 freshwater locations, and the NOAA ER-L guideline of 0.001 
mg/kg at seven locations. DDT compounds were most frequently detected in the Red Root 
Creek and Old Red Root Creek Drainages, although concentrations of these compounds were 
greater than sediment quality guidelines at scattered locations throughout the site. Contamination 
by these compounds is possibly a result of past pesticide application, both on and off-site, as 
DDT was widely used in the 1950’s and 1960’s.

5.3.1.1 Red Root Creek Drainage

DDD, DDE and DDT were all exceeding the Ontario LEL at two locations (SW-1810 and SW- 
1811) in the area 18C stream. DDT also exceeded the Ontario LEL guideline at one additional 
location (SW-1813) in the 18C stream. 4,4 DDE also exceeded the LET, guideline at two of 11 
locations sampled in the Area 18B stream. 4,4’-DDD concentrations in sediment exceeded the 
Ontario LEL guideline at two of 11 locations sampled in the Area 18B stream. Where detected, 
concentrations of all these compounds were less than 0.5 mg/kg.

DDD and DDE compounds were also detected in sediment within Red Root Creek itself, at 
concentrations greater than the NOAA ER-L and ER-M guidelines. 4,4’-DDD exceeded the 
NOAA ER-L guideline of 0.002 mg/kg at 5 locations, 2 of which also NOAA ER-M guideline 
of 0,02 mg/kg. 4,4’-DDE exceeded the NOAA ER-L guideline of 0.002 mg/kg at 4 locations, 
2 of which also exceed the NOAA ER-M guideline of 0.015 mg/kg. 4,4’-DDD also exceeded 
the Ontario LEL guideline of 0.008 /tg/L at one location.

In the sulfur plant ponds, 4,4’-DDT and 4,4-DDE concentrations exceeded the Ontario t ft . 
guideline at two of six locations sampled, while 4,4’-DDD concentrations were greater than the 
LEL guideline at three of the six locations.

5.3.1.2 Old Red Root Creek Drainage

DDT compounds were detected in sediment at levels above sediment quality guidelines at several 
locations within the Old Red Root Creek Drainage, but no pattern of contamination was 
apparent. Again, concentrations of these compounds at all but two locations were less than 0.5 
mg/kg. 4,4’-DDE exceeded sediment quality guidelines at seven of the 38 locations sampled, 
while 4,4-DDT exceeded the guideline at 6 locations and 4,4’-DDD exceeded the guidelines at 
nine locations. All three compounds (4,4’-DDT, 4,4’-DDE and 4,4’-DDD) exceeded sediment 
quality guidelines at location SD-1802, in the dry tributary within Area 18, location SW-1619
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at the head of the Southwest Ditch, and at location SW-1906 in the Area 19 southwestern 
wetlands.

5.3.1.3 Natural Fate of DDT Compounds

The fact that DDT compounds were detected in sediment but not surface water or groundwater 
at the former Arsenal is consistent with the tendency of DDT to adsorb efficiently to detritus and 
humic colloidal material, primarily by hydrogen bonding'43'. Thus, the primary means of 
transport for DDT compounds at the former Arsenal is probably via runoff, which transports soil 
and organic particles. Once entering surface water bodies and shallow wetlands, particulates 
tend to settle out into finer sediments, especially those with a higher organic content. DDT, 
DDD and DDE are all insoluble and can persist for a long time in soils and sediments. The 
toxicological properties of DDT compounds, and their tendency to biomagnify in food chains 
are well documented'43'.

5-3«2 Heptachlor Epoxide and its Natural Fate in the Area I8B and 180 Streams

Heptachlor epoxide concentrations exceeded water quality standards at two locations (SW-1803, 
SW-1804) in the Area 18B stream, near the former disposal pond within Area 18A. At the 
former Arsenal, heptachlor epoxide was detected in sediment at 19 locations, at concentrations 
ranging from 0.001 mg/kg to 3.6 mg/kg. Eleven of the 13 locations where sediment 
concentrations were greater than the Ontario Provincial guideline were located in the Area 18B 
and 18C streams. Six of these locations were greater than the "severe effect" level.

The highest concentrations of hepatchlor epoxide in sediment were also located at SW-1803 and 
SW-1804 near the former disposal pond. However, heptachlor epoxide concentrations also 
exceeded sediment guidelines at six of eight locations sampled in the 18C stream, and the source 
of this contamination is unknown. Once introduced into surface water, heptachlor can be 
transported via runoff, or adhere to sediment particles. Although it has a relatively low vapor 
pressure'32', its half-life in river systems has been reported as 3.3 days'323. A freshwater 
bioconcentration factor of 2.3 was reported in the SCDM(33), indicating this compound has 
potential to bioaccumulate in freshwater organisms.

5.3.3 Aldrin Contamination and Natural Fate in Sediment

Aldrin concentrations detected in sediment collected at the former Arsenal ranged from 0.0021 
mg/kg to 0.69J mg/kg. Aldrin concentrations in sediment were greater than sediment quality 
guidelines at seven of 132 locations. These included three locations in the Area 18B stream, 
near the former Area 18A disposal pond (locations SD-1803, SD-1804, SD-1805), where aldrin 
concentrations were greater than the Ontario "severe effect" guidelines. Aldrin was also 
detected at concentrations greater than sediment quality guidelines at one location within the East 
Ditch Drainage (SD-1401) and three locations within the freshwater ponds in the Central Ditch
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Drainage, suggesting more than one source of this compound may exist. There are no known 
potential point sources for the aldrin contamination in the Central Ditch Drainage and East Ditch 
Drainage locations; suggesting that the aldrin detected may have been a consequence of past 
pesticide application. Aldrin was not detected in surface water, and its principal mode of
transport at the former Arsenal is likely via adherence to soil particles transported by stormwater 
runoff.

Aldrin is highly toxic, and can easily bioaccumulate if available. BCF values of up to 1x10s 
have been reported in the literature for freshwater organisms*3®.

The fact that aldrin was detected in sediment from the freshwater ponds within the Central Ditch 
Drainage, but was not detected within the tidal ditches in this area may be related to its chemical 
characteristics. The half-life of aldrin in river systems has been reported as short as two days 
due to volatilization, however, in lake systems this figure was reported as 170 days*3®. Aldrin 
present in sediment within regularly flowing tidal ditches should volatilize faster than sediment 
m a static system such as the freshwater ponds in the Central Ditch Drainage.

5.4 METALS CONTAMINATION

5*4il General Distribution and Potential Sources of Individual Metals

Based on their frequency and magnitude of contamination at the former Arsenal, the following 
metals are discussed below in detail: lead, arsenic, copper, nickel, zinc, mercury, chromium, 
cadmium, and silver. Of these, lead, arsenic, chromium and cadmium were detected in prior 
investigations at levels exceeding NOAA sediment guidelines (Section 1.2.3). Other metals 
which exceeded regulatory criteria or guidelines at fewer locations will still be carried into a 
screening-level ecological risk assessment to evaluate their potential risk.

Lead, copper, arsenic, zinc and nickel were the most widespread metals, although other 
(impounds such as mercury and Chromium may also pose an ecological concern, especially at 
locations where several of these metals may co-occur. All of these metals exceeded regulatory 
criteria or guidelines more often in sediment than in surface Water.

Several metals (lead, arsenic, copper, zinc) at the former Arsenal were collocated in both surface 
water and sediment, suggesting common sources or pathways of contamination. Potential site 
sources of metals contamination include disposal of dredge spoils (particularly within the East 
Ditch Drainage); Army training activities, such as the rifle range in Area 18 (Upper Red Root 
Creek Drainage); disposal of and potential deterioration of unexploded ordnance; and industrial 
activities at the former Arsenal site after the U.S. Army sold the property. The lower, tidal 
portion of the site has received stormwater runoff from non-DOD activities in the northern 
portion of the former Arsenal since at least 1963®, with the amount of runoff steadily increasing 
with development of the Raritan Center Industrial Park.
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In addition, several potential off-site sources of contamination exist within the immediate vicinity 
of the site which could influence metals levels in water and sediment. These include the Kin- 
Buc, Edison, and ILR landfills, and adjacent industrial facilities (past and present) involved in 
the manufacturing of steel, paint, and pesticides.

Iron and manganese exceeded surface water quality criteria at 10 and 20 locations, respectively, 
out of 35 locations at which these compounds were analyzed. Iron and manganese are not 
considered to be compounds of concern, since both of these metals occur at naturally high levels 
m wetland systems<4 \ and have been detected at high natural levels in soil and groundwater at 
the former Arsenal. Iron is also an essential nutrient for plant growth. The extent and 
distribution of metals are summarized below, followed by a discussion of physical areas of

Lead

Lead was the most widely distributed metal occurring at levels greater than water quality criteria 
or sediment quality guidelines at the former Arsenal. Surface water lead concentrations at 
locations sampled ranged from non-detected to 487J /tg/L. Lead concentrations exceeded state 
or federal regulatory standards at 57 of 114 locations, with lead levels less than 20 ug/L at 47 
ot these locations. Exceedances were noted within all seven drainage areas, but the most 
exceedances were at locations in the Old Red Root Creek, Central Ditch and Black Ditch

In sediment, lead concentrations ranged from "non-detected" to 586 mg/kg at the former 
Arsenal, exceeding sediment quality guidelines at 87 locations of the 132 locations sampled for 
sediment, within all major drainages. At over two-thirds of the locations sampled on site, lead 
concentrations in sediment were less than 100 mg/kg. For comparison, the Ontario T ft and 
SEL guidelines are 35 mg/kg and 250 mg/kg, respectively, and the NOAA ER-L and ER-M 
guidelines are 35 mg/kg and 110 mg/kg, respectively.

Potential sources of lead contamination at the former Arsenal include ordnance handling areas 
vehicle maintenance locations, dredge spoils in Area 14, railway areas, particulate fallout and 
stormwater runoff from developed areas. Since lead is a ubiquitous contaminant in industrialized 
areas, it is difficult to trace precise contamination pathways or to ascribe any single point source 
to observed contamination.

Arsenic

Arsenic concentrations in surface water at the former Arsenal ranged from "non-detected" to 
a maximum concentration of 945 /xg/L at SW-1903, exceeding NJDEP human health-based water 
quality standards at 60 of 114 locations sampled. At most locations, arsenic concentrations were
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below 20 pg/L. And hence are well below the US EPA chronic freshwater criterion of 190 
Mg/L» or marine chronic criterion of 36 ng/L.

Arsenic concentrations in on-site sediment ranged from "non-detected" to 186 mg/kg. Arsenic 
exceeded sediment quality guidelines at 60 of 132 locations sampled; of which 36 were 
exceedances of the Ontario freshwater LEL of 6 mg/kg, and 24 were exceedances of the NOAA 
ER-L guideline of 33 mg/kg. Most locations where arsenic concentrations exceeded quality 
guidelines were within the East Ditch Drainage, Area 4 Ditch in the Black Ditch Drainage 
tower Red Root Creek Drainage (Area 8 pond, Red Root Creek, sulfur plant ponds), and Old 
Red Root Creek Drainage,

Arsenic, formerly used in the manufacture of pesticides<45), was detected throughout the Arsenal 
at several locations in surface water and sediment. At least some of the arsenic present on site 
is probably a consequence of past herbicide application by the Army to control vegetation growth 
at the former Arsenal. However, other industrial facilities formerly involved in the manufacture 
of arsenic pesticides are present within the vicinity of the site, so it is conceivable that the 
arsenic present is from multiple sources.

Copper

Copper concentrations ranged from "non-detected" to 817 pg/L in surface water collected at the 
ormer Arsenal. Copper concentrations exceeded the EPA chronic water criteria at 30 locations 

smnpled. Fifteen exceedances were of calculated hardness-dependent freshwater criteria, and 
15 exceedances of the marine chronic criteria in estuarine areas. Exceedances were noted 
m all drainage areas, except for the Central Ditch.

Copper concentrations exceeded surface water criteria at fewer locations than arsenic or lead. 
Most copper exceedances in surface water were limited to the upper Black Ditch Drainage (Area 
5 Pond, Area 4 Ditch), Red Root Creek Drainage (Red Root Creek, sulfur plant ponds) and Old 
Red Root Creek drainages.

In sediment, copper concentrations exceeded sediment quality guidelines at 85 locations, 
distributed over much of the former Arsenal. The pattern of locations where concentrations 
exceeded sediment quality guidelines was similar to that of lead, in that copper was found in 
sediments throughout the site. In fact, lead, copper and zinc concentrations in sediment were 
highly correlated. Site-wide copper concentrations in sediment ranged from "non-detected" to
a maximum value of 2,850J mg/kg (location SW-1410), with the highest concentrations in the 
East Ditch Drainage.

The source of copper contamination at the former Arsenal is uncertain; although dredge spoils
stormwater runoff, and ordnance renovation activities (containing brass components) are potential 
contributing factors.
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Nickel

Nickel concentrations exceeded calculated hardness-dependent EPA water quality criteria at 35 
of 114 locations sampled at the former Arsenal. However, nickel exceedances of calculated 
EPA criteria were limited to the East Ditch, the northern portion of the Black Ditch Drainage, 
13 locations within the upper Red Root Creek Drainage, two locations in the County Park 
Drainage, one location within the Area 12 Ditch, and one location within the Area 19 wetlands 
of the Old Red Root Creek Drainage.

Nickel concentrations in sediment ranged from "non-detected" to 163J mg/kg, exceeding 
sediment quality guidelines primarily in the East Ditch Drainage, the Area 8 Pond of the Red 
Root Creek Drainage, and scattered locations in the Old Red Root Creek Drainage. Nickel 
contamination within the East Ditch Drainage is likely a consequence of dredge spoil deposition, 
while the source of nickel contamination in these other areas is unknown.

Zinc

The EPA freshwater and marine criteria for zinc in surface water were exceeded at 26 locations 
sampled at the former Arsenal, including locations within every major drainage area except the 
Central Ditch and County Park Drainage areas. However, most exceedances were within the 
East Ditch, sulfur plant ponds, and scattered throughout the Old Red Root Creek Drainage area. 
Zinc concentrations exceeding criteria ranged from 5.2 fig/L to 6,940 ng/L.

Zinc concentrations exceeded sediment quality guidelines at 48 of 132 locations sampled, 
distributed over much of the former Arsenal site. The highest zinc concentrations in sediment 
were detected in the East Ditch Drainage at locations SW-1410 (1,120J mg/kg) and SW-1411 
(1,1101 mg/kg) in the unnamed tributary. Potential sources of zinc contamination at the former 
Arsenal include dredge spoils, surface water runoff, and ordnance renovation activities (brass 
components containing zinc).

Mercury

Mercury was detected in surface water at levels exceeding state or federal regulatory standards 
at 15 of 114 locations sampled at the former Arsenal, six of which were in freshwater portions 
of the site. Mercury concentrations on site ranged from "non-detected" to a maximum value of
5.4 fig/L at SW-1619. Regulatory exceedances were limited to the East Ditch Drainage, Black 
Ditch Drainage, the Old Red Root Creek Drainage, and one location (SW-2001) within the Red 
Root Creek Drainage.

Mercury concentrations in sediment sampled at the former Arsenal ranged from "non-detected" 
to 5.5 mg/kg at SD-1401. Mercury concentrations in sediment were greater than the Ontario 
LEL guideline of 0.2 mg/kg at 18 locations. These were primarily in the unnamed tributary in
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the East Ditch Drainage, the Area 5 Pond and Area 4 Ditch in the Black Ditch Drainage the 
UPPer P°rd0n °f 116,1 Root Creek’ the sulfilr P>®« P°nds, and the Arek 19

Chromium

Chromium exceeded calculated freshwater hardness-dependent EPA chronic criteria at 10 

to264IJig/imPled °n ^ former ArSCna1’ With exceedance concentrations ranging from 4 ng/L

Chromium was detected above sediment quality guidelines at 19 locations mi the former Arsenal 
seventeen of these locations exceeded the freshwater Ontario LEL guideline of 26 mg/ka 
Chromium concentrations in sediment exceeded this guideline throughout the East Ditch 
Drainage, as well astin the Area 4 Ditch within the Black Ditch Drainage, the Area 8 Pond, Red

and„su'fur P1®" P°"ds ™ >he Red Root Creek Drainage, and scattered locations in 
the Area 19 wetlands within the Old Red Root Creek Drainage. Concentrations exceeding the 
guideline ranged from 28.5J mg/kg to 1,110J mg/kg. S

Cadmium

Cadmium levels in surface water collected at the former Arsenal ranged from "non-detected" 
to 18.1 Mg/L, and exceeded the EPA hardness-based freshwater chronic criteria at seven of 114 
locations sampled Three of these exceedances were within the Red Root Creek Drainage, one 
within the Black Ditch Drainage and one was noted in the County Park Drainage.

Cadmium exceeded sediment quality guidelines at 19 locations on site. All but two of these 
ware exceedances of toe Ontario LEL guideline of 0.6 mg/kg. No SEL exceedances were noted. 
Loomons with cadmium concentrations greater than the Ontario LEL guideline were limited in 
distribution to the East Ditch Drainage, Area 4 Ditch and Black Ditch in the Black Ditch 
Dnunage, the Area 8 Pond, sulfur plant ponds, and SW-1803 (0.61 mg/kg) in the Red Root 
Creek Damage, location SW-1909 (2.2J), SD-1901 (0.78 mg/kg) in the Old Red Root Creek 
Drainage and SD-1008 (2.5J mg/kg) in the County Park Drainage. Cadmium concentrations 
mg/kg8 ^ °ntanQ LEL guldeline at the Conner Arsenal ranged from 0.61 mg/kg to 10.2

Silver

Silver exceeded EPA surface water quality criteria at seven of 114 locations sampled with 
concentrations ranging from "non-detected" to 9.9J /*g/L. ’

Silver concentrations m sediment exceeded sediment quality guidelines at 26 locations sampled 
on the former Arsenal. All of these locations exceeded the NOAA ER-L guideline of 1 mg/kg.
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Fourteen of the 26 exceedances also exceeded the NOAA ER-M guideline (2.2 mg/kg) These 
locations were limited to the East Ditch Drainage, Red Root Creek, and to the southern portion 
of die Old Red Root Creek Drainage. Silver levels in site sediments ranged from "non-detect" 
to 21.9J mg/kg (location SD-1008) in the County Park Drainage.

5*4*2 East Ditch Drainage Metals Contamination

While metals such as arsenic, copper and lead were detected throughout the former Arsenal, the 
number of metals detected above water quality criteria or sediment guidelines can be used as an 
indication of potential physical areas of concern at the former Arsenal. Of the major drainage 
areas considered, more metals exceeded regulatory criteria or guidelines in the East Ditch 
rainage than any other drainage. This is likely due to the historical deposition of dredge spoils 

m this area from the Raritan River. Dredge spoils could be expected to contain a variety of 
contaminants resulting from past and present historical industrial activities upstream along the 
Ran tan River. The following metals were detected in sediment above regulatory guidelines in 
this area: lead, arsenic, copper, nickel, zinc, and silver; as well as occasional exceedance 
concentrations of chromium, mercury, silver, cadmium and antimony. Although concentrations 
of these metals were variable, the collective metals burden in sediments sampled from within 
this area may be ecologically significant.

5.43 Black Ditch Drainage Metals Contamination

Several metals were detected at concentrations greater than sediment quality guidelines 
throughout the Black Ditch Drainage including lead, arsenic, copper, nickel, mercury, silver and 
zinc. While sediment contamination was apparent in Black Ditch, surface water exceedances 
were primarily within the Area 5 pond, and the one location sampled (SW-0406) in the Area 4 
ditch. In the Area 5 pond, arsenic, copper, lead, mercury, nickel and zinc exceeding water 
quality criteria. In the Area 4 Ditch, the one location sampled containing water during the 
August 1994 sampling event had concentrations of arsenic, lead, copper, nickel, chromium, 
thallium and zinc which were greater than water quality criteria. Relatively few water quality 
exceedances were noted in the Black Ditch itself; although mercury, lead, nickel and zinc were 
the most common metals exceeding criteria.

The source of metals in the above areas could be related to past deposition of dredge spoils and 
surface water runoff. Surface water runoff is a likely influence on metals contamination in the 
Area 4 Ditch, since several industries are located nearby and the ditch itself is close to roadways 
and railroad tracks.
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5,4,4 Lpwer Red Root Creek Drainage Metals Contamination

The Area 8 Pond contained concentrations of several metals in sediment exceeding regulatory 
cntena. These included lead, arsenic, copper, zinc, nickel, copper, chromium, and mercury. 
Ui these, lead, nickel and arsenic were detected at exceedance levels in surface water.

Concentrations of several metals (lead, arsenic, copper, nickel, zinc, chromium, mercury and 
silver) exceeded sediment criteria throughout Red Root Creek. Potential sources of this 
cantamination include stormwater runoff and the stockpiled soil and railroad areas near locations 
SW-0601 and SW-0602. Lead, arsenic, copper, zinc and silver were found at exceedance 
concentrations in surface water, but a much smaller number of exceedances were noted in 
surface water than sediment. The relatively high TOC concentrations and grain size distribution 
or close to 50% fine particles suggests contaminants in this area may be less available for 
bioaccumulation, at least from the water column.

In contrast, several metals detected at levels exceeding sediment quality guidelines in the sulfur 
plant ponds (lead, arsenic, copper, nickel, mercury, zinc, chromium and cadmium) were present 
at higher concentrations. Several of these metals (arsenic, cadmium, chromium, copper, lead

n zinc) occurred in surface water at exceedance levels as well. Some, such as
zinc (3,28QJjug/L to 6,940 /*g/L), occurred in surface water at their highest concentrations on

te' G^ven 1116 lo™ pH’low T0C 311(1 high sand content of the sediments in these ponds, metals 
would be expected to be available, and hence potentially more toxic to aquatic biota.

5,4,5 014 Red Root Creek Drainage Metals Contamination

Concentrations of several metals (lead, arsenic, copper, nickel, mercury, zinc, silver, cadmium
“J, were detected at levels exceeding sediment quality guidelines in the

Uld Red Root Creek Drainage. However, the most contaminated sediment (based on the number 
of metals excadmg guideiines) was located in Old Red Root Creek itself, and the Southwest 
Ditch, and SW-1903 and SW-1909 in the wetlands north of Old Red Root Creek.

There were far fewer exceedances of water quality standards than sediment guidelines, with lead 
andiarsenic being the most consistently detected metals at exceedance levels. Arsenic levels in 
surface water were less than 30 ng/L in most of the area. Although these levels exceed the FW- 
2 and SE-1 cntena, they are well under the EPA chronic fresh and marine criteria of 36 and 69 
/jg/L. Lead concentrations in contrast, exceed the EPA water quality criteria throughout the

The source or sources of metals contamination in the Old Red Root Creek drainage are 
unknown but this area accepts stormwater runoff from the northern portion of the site. Also 

e area of the "associated ditches” is crossed by a series of parallel railroad tracks. Both runoff
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from the tracks, as well as fill material used for the ballast may contribute to metals 
concentrations in the sediment.

5,4,6 Natural Fate of Metals in Surface Water and SeHimont

While properties of individual metals can affect their mobility and uptake, metals transport from 
soil and the land surface at the former Arsenal can be expected to be via surface water runoff 
erosion and percolation into groundwater. Once present in aquatic systems, the chemical fate 
ot metals is affected by a complex interaction of chemical variables such as surface water and 
sediment pH hardness, salinity, sulfides, organic content, physical variables such as grain size

,Pr0CeSSeS such “ microbial transformation and 
degradation . Metals present in aquatic systems can be present as part of the total
solids fraction, dissolved in the water column, bound to sediment, and may be transported via 
tidal action erosion of tidal ditches, and stormwater flow. They may also be accumulated by 
plants and their subsequent animal consumers.

Data from die Phase IIRI investigation showed little relationship between sediment pH, sediment 
TOC or sediment metals concentrations and the metals concentrations in surface water.
"™®Ver’ ^ r?UltS,are not unexpected’ ®iven the complexity of metal chemistry in aquatic 
systems, and the fact that surface water m the southern, tidal portion of the site is constantly 
changing and mixing with surface water from areas beyond the immediate sample vicinity

Focusing on the sediment data alone, concentrations of several metals were clearly related to the
TOC concentrations in the sediment. While correlation coefficients were often weak graphs
showing the relationship between sediment metals concentrations and TOC show that where 
metals concentrations were high, TOC concentrations were also high. These results suggest that 
at several locations the metals present in the sediment are bound to organic carbon.

Gram size can also affect availability, and hence toxicity of metals in the sediment. While 
concentrations of several metals in sediment were positively correlated with the percentage silt 
and clay m the sediment, and negatively correlated with the sand content, correlation coefficients 
were again low, indicating variability in the relationship.

TOC and gram size data can be used in conjunction with metals concentrations in sediment to 
identify potential physical areas of concern. Much of the northern portion of the site had a 
higher sand and gravel content, which would tend to bind contaminants to a much lesser extent 
than the fine silts and clays in wetland areas of the site. In this area, metals would be expected 
to be exported downstream more quickly from the system. For example, in the County Park 
Drainage the sand and gravel content was 80% or higher in the four ditches sampled. 
Comparable results were noted for sediments collected in the northern portion of the Black Ditch
Drainage, and in the Area 18B and 18C streams. Less metals contamination was noted in these 
areas.
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In <?onutra*t’areas on site with finer-grained sediments could potentially act as contaminant sinks, 
with the degree of ecological risk difficult to predict, since availability is affected by a number 
of variables. Wetland areas, especially stagnant, shallow inundated areas, allow contaminants 
in surface water to settle out and adhere to the fine sediments and organic material which are 
o n present in these systems. Some of the most contaminated locations on site were located 
within relatively stagnant wetland areas. These included location SW-1903, in a shallow 
drainage ditch m the forested wetland within Area 19, location SW-1619, located in the shallow 
ponded area at SW-1619 near the head of the Southwest Ditch, location SW-1410, in a 
Phragmites stand at the upper portion of the unnamed tributary in the East Ditch Drainage, and 
location SW-1602, located in a marsh near the base of a soil stockpile and railroad yard near 
the upper portion of Red Root Creek. While contaminant concentrations are higher in these 
areas, they are not necessarily available for uptake, since finer-grained sediments with high 
amounts of organic material tend to make contaminants less available.

T re Hkely t0 ^ a risk t0 ecoI°gicaI systems have high metals concentrations 
(probably due to their proximity to source areas), coarse grain size and low TOC concentrations.
r fhe_former Arsenal site are the sulfur plant ponds, and most sediments within the
Central Ditch Drainage, where the average sand and gravel content was close to 70% 
throughout. Metals detected m these areas would theoretically be highly mobile and available.

5.5 EXPLOSIVES IN SURFACE WATFP

Explosives compounds were detected only in surface water, and at low levels. Levels of amino 
DNT ranged from 0.25 to 1.4 ug/L, and were limited to the Black Ditch Drainage. No federal
unavailable^6' ***** ** *** compound’ ** toxicity testing data were

!’^5'^n.n.ltrob®IJzer!f detected near the former disposal pond in Area 18A (location SW-
1804, 0.15 ug/L) 2,4,6-Tnnitrotoluene (TNT) was detected in two water samples from the 
same area (SW-1803 and SW-1804) collected from the Area 18B stream at 0.140 ug/L and 2.8

? D COmPound *** ^so detected within the Black Ditch Drainage at Area
D Fond (SW-0501,0.410 fig/L), and at one location within Black Ditch (SW-0408,0.650 ug/L).

Levels of explosives found in surface water in the Phase II RI are much lower than previous 
concentrations reported m previous investigations (Section 1.2.3). While toxicological data were 
not found for many of these compounds, 2,4,6-TNT and 1,3,5-trinitrobenzene concentrations 
were well below the lowest LC„ values of 1.1x10s ftg/L and 1.2x10s ftg/L respectively, noted 
for these compounds m freshwater.

«bVRAWTAN\ROI_D08\SEDSURWA .FIN 5-19



IWUSEKt

5-6 SPECIFIC SAMPLING LOCATIONS OF POTENTIAL CONCERN

A review of analytical results identified the following individual sampling locations as having 
a higher level of contamination than other locations sampled at the former Arsenal, as measured 
by the frequency and magnitude of contaminants detected:

® Location SW-1410 near the head of the unnamed tributary within the East Ditch 
Drainage had elevated levels of metals and PAH compounds in sediment and surface 
water. Location SW-1407 in the East Ditch also had elevated levels of these 
compounds. Samples collected at both of these locations were from slowly flowing 
ditches within Phragmites stands, and having sediments with high silt and organic 
content. In the case of SW-1407, an oily sheen was observed emanating from the 
sediment when it was collected with the auger from below the water surface, and a 
noxious odor (not hydrogen sulfide) was evident.

® Location SW-1203, near the base of the Area 12 Ditch, had elevated levels of metals 
and PAH compounds, primarily in sediment. Although there is no flood gate regulating 
tidal flow into the Raritan River below this location, this portion of the ditch appeared 
fairly stagnant, with algal mat evident on the surface of the water.

® Locations SD-1803 and SD-1804 in the Area 18B stream (upper Red Root Creek 
Drainage) had elevated levels of organics, particularly VOCs such as TCE, PAH 
compounds and pesticides (4,4’ DDD, heptachlor epoxide, and others), primarily in 
surface water. These two locations were adjacent to the former Area 18A liquid 
disposal pond.

® Location SW-0602, near the filled area within the marsh toward the upper end of Red 
Root Creek had concentrations of metals and several other compounds which were 
higher than those further downstream in Red Root Creek. The source of the fill 
material used in this vicinity is presently unknown.

® Locations SW-0610 to SW-0615 in the sulfur plant ponds had levels of metals in surface 
water and sediment which in some cases were higher than any other location at the 
former Arsenal. High concentrations of zinc, chromium and other metals were found 
in surface water, and the pH was recorded at 2 during the August sampling event.

® Location SW-1619, in a shallow wetland area near the head of the Southwest Ditch, 
was one of the most contaminated locations identified on site. This location was located 
toward the end of a railroad spur, and had elevated levels of several metals and PAH 
compounds in both surface water and sediment.
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• Location SW-1903, in a stagnant ditch in the forested wetland within Area 19, had the 
highest arsenic concentration on site in surface water. Elevated levels of metals and 
PAHs Were also detected in sediment at this location.
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SECTION 6.0

CONCLUSIONS AND RECOMMENDATIONS

61 PHYSICAL SITE CHARACTERIZATION

The results of the Phase IIRI surface water and sediment investigation indicate that most of the 
southern two thirds of the former Arsenal consists of tidal estuarine wetlands dominated by 

reed'grass (phragmites communis), while most portions of the northern third of the site 
which have not been developed consist primarily of palustrine (freshwater) forested and emergent 
wetlands. Site drainage is in a southerly direction toward the Raritan River. Surface waters on
hSLT6 2fufied by ^JDEP.as freshwater (FW-2) or estuarine (SE-1). The dividing line 
between freshwater and estuarine areas of the site corresponds approximately with the 100-year 
floodplain, except that past activities in the eastern portion of Area 16 and in Area 14 have 
altered surface hydrology so that waters over much of these areas are no longer estuarine.

On the basis of field reconnaissance and review of aerial photography, seven major drainage 
areas were identified according to present surface flow patterns. These are the East Ditch
n,wn6’B aCk “Tage’ Red Root Creek Drainage, Central Ditch Drainage, Area 12 
Ditch Drainage, Old Red Root Creek Drainage and County Park Drainage. AH site drainage 
discharges to the Raritan River. The East Ditch Drainage encompasses the northeastern portion 
of the sue near Area 14 Runoff flows through the East Ditch, and a parallel unnamed tributary 
near the eastern boundary of the site southward into the Raritan River. The Black Ditch 
Drainage includes the area immediately upgradient of Black Ditch, including the Area 4 Ditch 
Area 5 pond and Black Ditch itself. The Red Root Creek Drainage encompasses the streams 
witlun Area 18, the pond m Area 8, and Red Root Creek. The Central Ditch Drainage is 
orated m the south central portion of the site in Areas 11 and 16, consisting of the Central 

Ditch and a number of freshwater and estuarine ponds in the vicinity. The Area 12 Ditch 
Drainage consists of the small "Area 12 Ditch” running into the Raritan River along the eastern

S62>nd ditCh fl0wing east to west within Area 12 into the Southwest 
D teh’P_e ?ld Red Root Creek Drainage accepts runoff from the north central portion of the 
S1.te* ,, Red Root Creek flows outward to the Raritan River via the West Ditch, and a number 
of parallel, associated ditches m the southwestern portion of the site. The County Park Drainage 
accepts runoff from a network of ditches within Thomas Edison County Park and the Middlesex 
County College. This runoff is channeled off-site through an unnamed ditch running along the 
outer western site boundary. While the boundaries of these major drainages are not discrete 
they indicate general surface water pathways for the potential flow of contaminants.
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6,2 SIJRFACE WATER CONTAMINATION?

The results of the previous Phase I investigation and the site-wide Phase FI 

water/sedmientjnvestigation indicated that TCE, PAHs, heptachlor epoxide, and metals (arsenic
Siw’STf !k?'"C’ cadmium1.chromi«n>. mercury) were the impounds most fluently 
rZZl f. Water quali,y sla"danis in ^ sampled at the formeZS 
Concentrauois of the compounds exceeded NJDEP surface water quality standards EPA surface
cn,enaq!ffy T' ” ^ 0ther com»ou"ds —• detectedwhich excSwaKr
mZ? 1 f '“J?110"5’ or whlch d0 K* have published water quality standards ^he* 
compounds may soil potentially pose an ecological risk and will be wi*Z
above compounds m a Tier 1 screening-level ecological risk assessment. 8

Analytical concentrations of contaminants were compared to NJDEP surface water nnaiitv 
smndards or EPA water quality criteria, whichever value was less for a giv^ZS 5

NJdIp sZZ; T ^ °n ^ and acute eff““ 10 freshwater ^d Zne tife e 
°r”me comP°unds, such as arsenic, are based on conservative human-health

be“nT !“* !“ fr°m ‘"^o" »f Potable water. In "is

ecologTZnik qUaI,,)'Cntem 316 m0re relevam indicators of potential

=lilgsfi£SH=

6.3 SEDIMENT CONTA MTNA TTOM

PAHSl ?DT C0TUndS' heptachl0r I-***, atdrin, and meuds 
Ln™’- i copJ5er’ nicke1’ zinc> cadmium, chromium, mercury, silver) may be of Dotential 

cem in selected areas of the site. Sediment concentrations of these contaminants exceeded 
lament quality guidelines. Other compounds exceeding sediment qual“elTneS“^ 
ocations, such as Aroclor 1260, or for which sediment quality guidelines do§not exist will still 

be evaluated for ecological risk during a screening-level risk assessment

Analytical results from freshwater areas were compared to Ontario Provincial sediment quality
f . , )mes and resuIts fr<>m estuanne areas were compared to NOAA sediment guidelines These 
guidelines are not enforceable regulatory standards, but are based on the cuiLit limitedtody
puidelW °f Sfliment COntammailt effects on ecological systems. Hence, exceedances of th^re 
guidelines merely represent potential areas of concern, and should be interpreted with caution.

Physical characteristics of sediment affecting contaminant mobility, such as total organic content 
grain size, and pH, varied widely across the former Arsenal. Most of the streams toted in the
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northern third of the site are characterized by sand and gravel bottoms, steep channels and water 
levels less than one foot deep. Wetland areas in the northern portion of the site generally have 
a higher silt and organic content, and may act as contaminant sinks. Estuarine locations on site 
also have high amounts of silt, clay and organic matter which would tend to bind contaminants.

6.4 RECOMMENDATIONS FOR SSTIGATTONS

The surface waters which were sampled during the Phase n investigation accept stormwater 
runoff from on-site and off-site locations. The former Raritan Arsenal site and adjacent areas 
have also experienced 32 years of extensive construction, development and industrial/commercial 
and other uses since the Raritan Arsenal was closed in 1963; extending the potential sources of 
contamination substantially beyond historical DOD source areas. In addition, several of the 
compounds which have been identified as exceeding water quality criteria or sediment quality 
guidelines as a result of the Phase n investigation (TCE, PAHs, pesticides, metals) are common 
contaminants found within many industrialized and developed arras of New Jersey. No previous 
studies have been conducted to evaluate Raritan River contaminant concentration s for comparison 
to the contaminant concentrations detected on site, or to the regulatory screening 
criteria/standards referenced in this report.

Contaminants present at concentrations exceeding either surface Water standards/criteria or 
sediment quality guidelines do not immediately warrant remediation or ecological concern. In 
many cases the criteria were adopted with other intentions (e.g. effluent regulation or drinking 
water criteria), or were developed on the basis of incomplete information or using data from a 
variety of studies unrelated to the Raritan Arsenal investigation. The intent of comparing 
analytical results to these published criteria/guidelines is to help focus the future ecological risk 
assessment toward specific contaminants and potential areas of concern at the former Arsenal. 
It is recommended that the following general investigations be carried out to further evaluate 
potential ecological risks posed by sediment and surface water contamination at the former 
Arsenal. The purpose of these proposed activities will be to determine whether the compounds 
detected pose an unacceptable environmental risk and to what extent they are attributable to past 
DOD activities at the site.

• A tiered ecological risk assessment should be initiated in order to further evaluate the 
potential toxicity of compounds detected in surface water and sediment at the former 
Arsenal. The first tier or phase of this risk assessment (Tier 1) would be a "screening- 
level" assessment aimed at conservatively estimating potential ecological risks posed by 
contaminants which are present at levels exceeding surface water quality criteria or 
sediment quality guidelines, or contaminants for which no such criteria or guidelines 
exist, yet were detected above their respective MDLs.

• Any compounds detected at levels not exceeding current ecologically-hared criteria or 
guidelines would be dropped from the screening level assessment. The most up-to-date
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water quality and sediment criteria will be used in this assessment, including metals 
criteria based on dissolved metals levels promulgated by US EPA in 1995.

The screening level assessment will be conducted by drainage area for each of the seven 
drainage areas identified at the former Arsenal (see Section 2.1) to determine which 
contaminants present are of ecological significance. In addition to the calculation of 
screening hazard quotients on a per drainage basis, additional information on the 
frequency, extent, distribution pattern (or lack thereof), potential sources, and levels of 
contaminants within the Raritan River watershed measured in prior unrelated studies 
conducted by others (US EPA, NJDEP, Rutgers University) will contribute to 
evaluation of whether any compounds should be excluded from further consideration 
as potential contaminants of ecological concern.

The screening level assessment will be used to identify a list of contaminants of 
potential concern and contamination "hot-spots", which will be further evaluated to 
determine whether or not they may be related to DOD or non-DOD activities. Due to 
32 years of non-DOD activity at the former Arsenal and the potential for off-site 
sources to contribute to the observed contaminant levels in surface water and sediment, 
further evaluation of contaminant source areas is required. A records search/review, 
interviews, and site inspections of potential non-DOD contamination will be conducted. 
A more detailed identification of the stormwater collection and distribution system 
layout for the developed portions of the former Arsenal is also recommended, as very 
limited information has been provided by landowners or Edison Township officials. As 
recommended in the draft ROI for the Area 14 soil investigation, additional research 
is required to determine the exact nature and circumstances related to the historical 
dredging/filling operations which have impacted Areas 11, 12, and 14. The results of 
this research will determine whether dredge areas qualify under DERP guidelines for 
DOD-lead remediations. Existing studies conducted within the Raritan River watershed 
will be reviewed to determine levels of contaminants recorded elsewhere within the 
watershed in order to evaluate whether compounds recorded at the Raritan Arsenal are 
actually linkable to the site.

If the conservative Tier 1 "screening level" results were inconclusive or predicted 
adverse effects from DOD-related contaminants, then the objective of a second tier 
ecological risk assessment would be to conduct appropriate site-specific studies to test 
or further resolve the extent of ecological effects posed by DOD-related contaminants, 
and to ultimately establish site-specific cleanup levels for contaminants of concern. Tier 
2 studies might include toxicity testing or other field studies directed at ascertaining 
site-specific risk levels.

Raritan River sampling should be undertaken to facilitate interpretation of the site- 
specific sampling results. This should be done over a complete tidal cycle. This
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information will be used in the future to evaluate the feasibility of cleanup of different 
contaminants. If necessary, it would also be used to develop potential cleanup criteria 
for potential remedial activities within tidally affected areas, since the Raritan River 
may be a continuing source of contamination at these locations. Results of a 1988 study 
by McLaughlin suggest that background levels of contaminants such as lead in the 
Raritan River may potentially contribute to surface water concentrations of these metals 
in tidally-influenced areas of the former Arsenal.

• Development activities and plans for the Raritan Center Industrial Park and other areas 
within the former Arsenal should be identified. Decisions related to future investigation 
and potential remediation at the former Arsenal should take these plans into 
consideration, as construction activities undertaken during and following the completion 
of the sediment and water investigation have resulted in further alteration of site 
hydrology and have potentially affected contaminant migration and transport. Examples 
of such activities include filling the Area 20 Ditch, wetland creation/mitigation activities 
in the northeastern portion of Red Root Creek and ongoing fill activities in Area 14.

6.4.1 Specific Areas of Potential Concern

Specific potential areas of concern for surface water and sediment and conclusions and 
recommendations regarding them are described below. Except for additional investigations 
related to the Work Plan Addendum or unfinished Area 12 sampling, further investigation of 
areas of concern will be contingent upon the results of the general investigations proposed in 
Section 6.4.

• It is recommended that the ecologically-based EPA criteria be used in evaluating 
potential risks posed by surface water contamination in cases where the only NJDEP 
standards available are based on conservative human-health assumptions^ This includes 
compounds such as TCE, arsenic, and others.

• TCE concentrations in surface water exceeded the NJDEP FW-2 surface water quality 
standard of 1.09 /tg/L at 17 of 114 locations sampled, all of which were freshwater 
locations. This standard is a conservative human-health based value, rfftsignftd to 
minimize the likelihood of cancer from ingestion of potable water. If analytical results 
were compared to the more realistic EPA surface water quality criteria for protection 
of aquatic life (45,000 /tg/L acute freshwater and 2,000 fig/L acute marine), then none 
of the 114 locations sampled on site would exceed the criteria. While EPA chronic 
criteria do not yet exist for TCE, use of the interim value of 21,900 fig/L for 
freshwater chronic effects would still greatly exceed any TCE concentration detected 
in surface water on site. TCE concentrations in surface water ranged from "non- 
detected” to 20 fig/L, far less than the interim US EPA ecologically-based water quality 
criterion. Potential areas of concern where TCE concentrations exceeded the NJDEP
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water quality standard include the Area 18B stream (7 of 12 locations sampled), the 
Area 18C stream (3 of 8 locations sampled), the Area 19 northeastern wetlands (3 of
3 locations sampled), and the freshwater portion of Black Ditch (4 of 4 locations 
sampled).

The highest TCE concentrations on site were noted in the Area 18B stream near a 
former liquid waste disposal pond in Area 18A. The pond was remediated by the 
Omaha District of the USACE in 1992-1993. Phase II RI soil sampling conducted by 
WESTON in Area 18A detected TCE at low levels in surficial and subsurface soils 
located close to the groundwater level, indicating that significant soil sources appear to 
have been removed by the Omaha District or that nearly all TCE in the Area 18A has 
volatilized or moved into groundwater. TCE levels were lower in sediment than in 
surface water, reflecting its poor adsorption to sediment and soil. The presence of this 
compound at scattered surface water locations with little hydraulic connection, and near 
apparently separate groundwater contamination plumes, suggests its presence may be 
due to multiple sources. Further investigation of the influence of groundwater TCE 
contamination on the Area 18B and 18C streams may be warranted, as is additional 
investigation of potential point sources and surface runoff sources, both on and off-site, 
for each area of concern.

PAHs were present in sediment at levels exceeding Ontario Provincial and NOAA 
sediment quality guidelines. These compounds were generally collocated in sediment 
samples collected on site. Total PAH concentrations were greater than sediment quality 
guidelines (total PAH guidelines) at 36 of 132 locations sampled at the former Arsenal, 
with concentrations of total PAHs ranging from "non-detected" to 4,909 mg/kgl 
However, at 27 of the 36 locations of potential concern, concentrations of total PAHs 
were less than 30 mg/kg. PAH levels in the lower Black Ditch Drainage, Area 18B 
and 18C Streams and lower Red Root Creek Drainage, Old Red Root Creek Drainage 
and scattered locations within the East Ditch, Central Ditch, Area 12 Ditch and County 
Park Drainages may be of concern. Sources of PAH contamination on site include the 
former disposal pond in Area 18A, dredge spoils, construction activities, and runoff 
from railroad tracks, roadways and impervious surfaces. Further evaluation of potential 
point-sources should be conducted.

Several metals, including lead, arsenic, copper, nickel, zinc, chromium, mercury, 
silver, cadmium and others exceeded regulatory standards or criteria in surface water. 
Of these, arsenic, lead and copper had the widest distribution of exceedances at the 
former Arsenal. Fewer regulatory exceedances were noted for surface water than for 
sediment. Metals from dredge spoils in the vicinity of the unnamed tributary in the 
East Ditch Drainage have apparently affected surface water metals levels, as arsenic 
levels exceed the NJDEP FW-2 water quality standard in this area.
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I^d, arsenic copper, nickel, zinc, chromium, cadmium, and mercury also exceeded 
ashmen, quality guidelines a. several locations sampled, kevend m2 aTS? 
copper and z.nc are highly collocated in Sediment, suggesting co2^2~1f 

conommation, such as dredge spoils and stormwater runoff. The areas of metak 
»nmmmation a. the former Arsenal which are of the greares. conc2Se the S 
Dtteh Drainage Black Ditch, lower Red Root Creek Drainage, and Old Red RoS

v^and^nn^fl"'“ill*1® “!talSdetected werebet*een OntarioLEL

m0St freshwater locations, and between the NOAA ER-L and 
NOAA ER-M guidelines at most estuarine locations. Sediments within surface water
SrjT 12 "d 14 dred*e ** ^positional areas appear to^^S
of8m^r2'^dsWd^S' b°<hintermS ofconcentrations as well as tile number

Arsenic concentrations in sediment and surface water may be partly related to
riskS'!™ heibmdes at fhc fo™cr Arsenal for vegetation controLThe degree of
has bf^r.r^n'C|COnamTli0r'“ the former Arsenal fro,n surface water contanSon 
hasbeen assessed extremely conservatively, due to the use of the only available NJDEP
SS3T “ °f ° «17 ^r FW-2 and 0.136

risk^TS” hum“ heal‘h derived standards based on minimization 
ot cancer risk from drinking water. The surface waters at the site could not he

fordrinking water, and the saline, tidal portions of the Raritan Riv« 
are not subject to drinking water use. Comparison of surface water arsenic results with
r^c^rj^ Ctria <”? ^ - 360 f-hwater ch““

of^f NJd’iT ™ ',g/L n“rine acu,e "* chronic, respectively) instead
or the NJDEP FW-2 and SE-1 standards would result in a far faver number of

Exceedances of the EPA marine chronic criteria are limited6to 6f

mtiTone ^f h "° fXCeeda,,ces exist of the freshwater criteria. Furttamore 
only one of these locations, SW-1903 (945 pg/L) would exceed the EPA^2
tehumtar entenon of 360 pg/L. Thus, it is recommended that the moreretS
ecologically-based OS EPA water quality criteria be used for determination of potential

SrrrSiLS th.e,0nl^ PeSdCide Con’pound Steeled «•»*« it* MDL in surface 
11 detected at levels exceeding the NJDEP FW-2 water mialitv stanWarH 

(0.0038 fig/L) at SW-1803 (0.03 ng/L) and SW-1804 (0.061 ng/L) in the Area 18B
tW° l0Cf0n& m to the former liquid disposal pond in aS

18A. heptachlor epoxide was also detected in sediment at 13 of 132 locations samoled 
at levels exceeding the Ontario Provincial sediment quality guideline. Eleven of these 
ocations were within the Area 18B and 18C streams^ ioncen Jtion^x of £

11 locations exceeded the Ontario Provincial "severe effects" level The notentiai
rffects of heptachlor epoxide coSaSn mSZ 

require further investigation, pending results of the Tier 1 screening-level assessment

sb\RARITAN\R0I_D08\SEDSURWA .FIN
6-7



lttM3E”S xso-i0! :x.

DDT compounds (4,4’-DDD, 4,4’-DDE, 4,4’-DDT) were the most frequently detected 
pesticides in sediment collected at the former Arsenal. Concentrations of these
™T£)U!MiS exceeded ^^ent quality guidelines at scattered locations, primarily in the 
Old Red Root Creek, Red Root Creek and Black Ditch Drainages. At 49 of the 132 
locations sampled for sediment at least one of these compounds exceeded applicable 
sediment quality guidelines. 4,4’-DDT concentrations were the highest among these 
compounds, ranging from 0.002J mg/kg to 1.3J mg/kg, as compared to the NOAA ER-
a iK!rdeline 0,001 mg/kg in estuarine sediments, and the Ontario T FT guideline of 
0 007 mg/kg m freshwater sediments. The source and potential ecological effects of 
these contaminant concentrations may require further investigation, pending results of 
the Tier 1 screening level assessment.

Aldnn exceeded the Ontario LEL guideline (0.002 mg/kg) at three sediment locations 
m the Central Ditch, one location in the East Ditch and three locations in the Area 18B 

,^ldnn concentratl°ns in sediment ranged from "non-detect" to a maximum of 
0.69 mg/kg. At SW-1803 (0.690 mg/kg), SW-1804 (0.350 mg/kg), SW-1805 (0.320 
mg/kg) in the Area 18B stream, concentrations exceeded the Ontario "severe effect 
level . Since other compounds were detected at levels of potential concern, further 
investigation of potential sources and effects of aldrin may be warranted, pending 
results of the Tier 1 screening level assessment.

Although few consistent differences were detected between contaminant concentrations 
m surface water collected between low and high tide; when differences were observed 
several metals were detected at much higher concentrations at low tide. The 
significance of this trend is as yet uncertain and requires further evaluation following 
proposed sampling of surface water and sediment in the Raritan River.

As proposed in the Work Plan Addendum, additional sampling near the Dames and 
Moore Phase I RI sampling location in Area 3 will be conducted during early 1996.

9 Sediment and water sampling within the Area 12 Southwest Ditch tributary area, 
originally intended to be sampled during the August 1994 sampling event, will be 
sampled during early 1996.
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TABLE2-1
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLING PROGRAM 

SAMPLES CONDUCTEDJV1/94 - 8/16/94 
FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

ANALYTICAL PARAMETERS
SAMPLE SAMPLE TAL EXP I EXP GRAIN THIODI- DIOXIN DUPLICATE

H 80 SD-0101 8/1/94 X X X X X X X X X
D so SD-0102 8/1/94 X X X X X X X X X
I so SD-Q103 8/1/94 X X X X X X X X X
1 so 800104 8/1/94 X X X X X X X X X X
1 so SD-0401 8/9/94 X X X X X X X X X
1 so SD-0402 8/9/94 X X X X X X X X X
1 so SO-0403 8/9/94 X X X X X X X X X X
8 so SD-0404 8/9/94 X X X X X X X X X X
H 80 SD-0405 8/9/94 X X X X X X X X X
1 so SD-0406 8/9/94 X X X X X X X X X
I so SD-0407 8/9/94 X X X X X X X X X X X l

so SD-0406 8/4/94 X X X X X X X X X X II
so SD-0501 8/4/94 X X X X X X X X X X X \
SD SD-0502 8/4/94 X X X X X X X X X X

1

SD SD-0503 8/4/94 X X X X X X X X X X
1

SD SD-0504 8/4/94 X X X X X X X X X X 1 I
so SD-0505L 8/4/94 X X X X X X X X X X X 1
SD SD-0506L 8/4/94 X X X X X X X X X X
so SD-0507L 8/4/94 X X X X X X X X X X

1 SD SD-0601L 8/9/94 X X X X X X X X X1 SD SD-0602L 8/9/94 X X X X X X X X X
1 SD SD-0603L 8/10/94 X X X X X X X X X X X
I SD SD-0604L 8/10/94 X X X X X X 1 X X X1 SD SO-0605L 8/10/94 X X X X X X X X X
I SD SD-0606L 8/10/94 X X X X X X X X X
1 SD SD-0607 8/10/94 X X X X X X X X X X
n 80 SD-0608L 8/10/94 X X X X X X X X X8 SD SD-0609L 8/10/94 X X X X X X X X X X1 SD SD-0610 8/10/94 X X X X X X X X X
1 SD SD-0611 8/10/94 X X X X X X X X X

SO SD-0612 8/10/94 X X X X X X X X X
so SD-0613 8/10/94 X X X X X X X X X X
so SD-0614 8/10/94 X X X X X X X X X
SD SD-0615 8/10/94 X X X X X X X X X X X X
SD SD-0616L 8/4/94 X X X X X X X X X X X
SD SD-0617L 8/4/94 X X X X X X X X X X
SD SD-0618L 8/4/94 X X X X X X X X X X
SD SD-0619L 8/4/94 X X X X X X X X X X X X X
SD SD-0801 8/9/94 X X X X X X X X X X X
SD SD-0802 8/9/94 X X X X X X X X X X X
SD SD-0803 8/9/94 X X X X X X X X X X
SD SD-0804 8/9/94 X X X X X X X X X X X
SD SD-0805 8/9/94 X X X X X X X X X X
SD SD-0806 8/16/94 X X X X X X X X X X
SO SD-1001L 8/16/94 X X X X X X X X X X
SD SD-1002 8/16/94 X X X X X X X X X
SD SD-1003 8/16/94 X X X X X X X X X X ""
SD SD-1004 8/16/94 X X X X X X X ! X X HI
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TABLE 2-1 (continued)
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLING PROGRAM

SAMPLES CONDUCTED 8/1/94 - 8/16/94
FORMER RARITAN ARSENAL

EDISON. NEW JERSEY

SAMPLE SAMPLE TAL
ANALYTICAL PARAMETERS

I I I EXPPP EXP GRAIN THIODI- DUPLICATE

SD SD-1005 8/16/94 X X X X X X X X X
SD SD-1006 8/16/94 X X X X X X X X X X
SD SD-10O7 8/16/94 X X X X X X X X X X
SD SD-1008 8/16/94 X X X X X X X X X X

I

SD SD-1009 8/16/94 X X X X X X X X X X
I

SD SD-1010 8/16/94 X X X X X X X X X
SD SD-1011 8/16/94 X X X X X X X X X X
SD SD-1101 8/8/94 X X X X X X X X X
SD SD-1102L 8/8/94 X X X X X X X X X
SD SD-1103L 8/8/94 X X X X X X X X X
SD SD-1104L 8/8/94 X X X X X X X X X X
SD SD-1201 8/8/94 X X X X X X X X X X
SD SD-1202L 8/8/94 X X X X X X X X X
SD SD-1203L 8/8/94 X X X X X X X X X X
SD SO-1215L 8/12/94 X X X X X X X X X
SD SD-1216L 8/12/94 X X X X X X X X X X
SD SD-1401 8/3/94 X X X X X X X X X
SD SD-1402 8/3/94 X X X X X X X X X X
SD SD-1403 8/3/94 X X X X X X X X X X X
SD SD-1404 8/3/94 X X X X X X X X X
SD SD-1405 8/3/94 X X X X X X X X X X
SD SD-1406 8/3/94 X X X X X X X X X
SD SD-1407 8/3/94 X X X X X X X X X X
SD SD-1408L 8/3/94 X X X X X X X X X
SD SD-1410 8/3/94 X X X X X X X X X X
SD SD-1411 8/3/94 X X X X X X X X X
SD SD-1412 8/3/94 X X X X X X X X X X
SD SD-1601L 8/11/94 X X X X X X X X X
SD SD-1602L 8/12/94 X X X X X X X X X
SD SD-1603L 8/12/94 X X X X X X X X X Xl SD SD-1604 8/11/94 X X X X X X X X X1 SD SD-1605 8/15/94 X X X X X X X X X

g sd SD-1606 8/11/94 X X X X X X X X X\ SD SD-1607 8/11/94 X X X X X X X X X X
SD SD-1608 8/11/94 X X X X X X X X X X
SD SD-1609L 8/15/94 X X X X X X X X X X
SD SD-1610 8/11/94 X X X X X X X X X
SD SD-1611 8/12/94 X X X X X X X X X
SD SD-1612 8/15/94 X X X X X X X X X
SD SD-1613 8/12/94 X X X X X X X X X
SD SD-1614 8/15/94 X X X X X X X X X X
SD SD-1615 8/15/94 X X X X X X X X X
SD SD-1616L 8/15/94 X X X X X X X X X --- ------------------------
SD SD-1617 8/15/94 X X X X X X X X X X
SD SD-1618 8/15/94 X X X X X X X X X
SD SD-1619 8/12/94 X X X X X X X X X
SD SD-1620 8/12/94 X X X X X X X X X
SD SD-1621 8/8/94 X X X X X X X X X
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TABLE 2-1 (continued)
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLING PROGRAM

SAMPLES CONDUCTED 8/1194 - 8/16/94
FORMER RARITAN ARSENAL

EDISON. NEW JERSEY

ANALYTICAL PARAMETERS

D MATRIX
SAMPLE

ID
! SAMPLE 

DATE
I 1 “1 1 tal 1 PP |“T 1 TkT

VOCs | SVOCs | PEST 1 PCBs I METALS 1 METALS I Hg 1 CN 1 PH 1 (J)
EXP | | GRAIN | THIODI- U DIOXIN
8330 1 TOC I SIZE 1 GLYCOL i FURANS

DUPLICATE
OP

1 SD SD-1622 8/8/94 X X X X X X X X X8 SD SD-1623 8/8/94 X X X X X X X X X
1 SD SD-1624 8/8/94 X X X X X X X X X X

SD SD-1625L 8/8/94 X X X X X X X X X
SD SD-1626 8/8/94 X X X X X X X X X
SD SD-1629 8/12/94 X X X X X X X X X
SD SD-1630 8/12/94 X X X X X X X X X
SD SD-1801 8/2/94 X X X X X X X X X
SD SD-1B02 8/2/94 X X X X X X X X X
SD SD-1803 8/2/94 X X X X X X X X X X X
SD SD-1804 8/2/94 X X X X X X X X X
SD SD-1805 8/2/94 X X X X X X X X X
SD SD-1806 8/2/94 X X X X X X X X X X 1
SD SD-1807 8/2/94 X X X X X X X X X X j
SO SD-1608 8/2/94 X X X X X X X X X 1
SD SD-1809 8/2/94 X X X X X X X X X -

SD SD-1810 8/1/94 X X X X X X X X X
SD SD-1811 8/1/94 X X X X X X X X X

so. ■' '
SD-1812 ! 8/1/94 X X X X X X X X X « XSD SD-1813 8/1/94 X X X X X X X X X -

SD SD-1814 8/1/94 X X X X X X X X X X
SD SD-1815 8/1/94 X X X X X X X X X 1
SD SD-1816 8/1/94 X X X X X X X X X n
SD SD-1817 8/1/94 X X X X X X X X X I
SD SD-1901 8/16/94 X X X X X X X X X BS3 SD-1902 8/16/94 X X X X X X X X X I
SD SD-1903 8/11/94 X X X X X X X X X BSD SD-1904 8/11/94 X X X X X X X X X 1

1 SD SD-1905 8/11/94 X X X X X X X X X X 1:
SD SD-1906 8/11/94 X X X X X X X X X
SD SD-1907 8/11/94 X X X X X X X X X
SD SD-1908 8/11/94 X X X X X X X X X X
SD SD-1909 8/11/94 X X X X X X X X X
SD SD-1910 8/11/94 X X X X X X X X X
SD SD-2001 8/15/94 X X X X X X X X X X
SD SD-2002 8/15/94 X X X X X X X X X
SS SS-1054A 8/16/94 X X X X X X X X
SS SS-1055A 8/18/94 X X X X X X X
SS SS-1056A 8/16/94 X X X X X X X
SS SS-1057A 8/16/94 X X X X X X X
SS SS-1058A 8/16/94 X X X X X X X
SS SS-1059A 8/16/94 X X X X X X X 1
SS SS-1060A 8/16/94 X X X X X X X n
SS SS-1061A 8/16/94 X X X X X X X X II
sw SW-0101 8/1/94 X X X X X X X 1
sw SW-0102 8/1/94 X X X X X X X 1
sw SW-0103 8/1/94 X X X X X X X 1
sw SW-0104 6/1/94 X X X X X X X X 1
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TABLE 2-1 (continued)
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLING PROGRAM

SAMPLES CONDUCTED 8/1/94 - 8/16/94
FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

of 7
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TABLE 2-1 (continued)
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLING PROGRAM 

SAMPLES CONDUCTED 8/1/94-8/16/94 
FORMER RARITAN ARSENAL 

EDISON. NEW JERSEY

I |________
ANALYTICAL PARAMETERS

6 MATRIX SAMPLE
ID

SAMPLE
DATE

I VOCs I SVOCs I PEST I PCBs I TAL
I METALS

1 PP
1 METALS 1 HJ 1 CN I PH

I EXP rixp
1 8330

1 GRAIN THIODI- I DIOXIN
1 FURANS

1 DUPLICATE
1 OF

1 SW SW-1001 6/16/94 X X X X X X X9 SW SW-1002 8/16/94 X X X X X X X
1 SW SW-1004 8/16/94 X X X X X X XB sw SW-1005 8/16/94 X X X X X X X
1 sw SW-1006 8/16/94 X X X X X X X X
B sw SW-1101H 8/8/94 X X X X X X X

sw SW-1101L 8/8/94 X X X X X X X
sw SW-1102H 8/8/94 X X X X X X X
sw SW-1102L 8/8/94 X X X X X X X
sw SW-1103H 8/8/94 X X X X X X X
sw SW-1103L 8/8/94 X X X X X X X
sw SW-1104H 8/8/94 X X X X X X . X X
sw SW-1104L 8/8/94 X X X X X X X X
sw SW-1201 8/8/94 X X X X X X X
sw SW-1202H 8/8/94 X X X X X X X
sw SW-1202L 8/8/94 X X X X X X X
sw SW-1203H 8/8/94 X X X X X X X X
sw SW-1203L 8/8/94 X X X X X X X X
sw 8W-1215H' 8/12/94 X X X X X X X
sw SW-1215L 8/12/94 X X X X X X X
sw .. SW-1216H 8/12/94 X X X X X X X X

1___sw_ SW-1216L 8/12/94 X X X X X X X X
sw SW-1402 8/3/94 X X X X X X X
sw SW-1403 8/3/94 X X X X X X X X

,sw SW-1404 80/94 X X X X X X X
sw SW-1405 8/3/94 X X X X X X X
sw SW-1406 8/3/94 X X X X X X X
sw SW-1407 8/3/94 X X X X X X X X
sw SW-1408H 8/3/94 X X X X X X X
sw SW-1406L 80/93 X X X X : X X : X
sw SW-1410 8/3/94 X X X X X X
sw SW-1411 8004 X X X X X X X
sw SW-1412 8004 X X X X X X X X
sw SW-1601H 8/11/94 X X X X X X X
sw SW-1601L . 6/11/94 X X X X X X X
sw SW-1602H , 8/12/94 X X X X X X X
sw SW-1602L 8/12/94 X X X X X X X y
sw SW-1603H 8/12/94 X X X X X X X X 1
sw SW-1603L 8/12/94 X X X X X X X X 1

sw SW-1604 8/11/94 X X X X X X X 1
sw SW-1605 8/15/94 X X X X X X X y
sw SW-1606 8/11/94 X X X X X X X y
sw SW-1607 8/11/94 X X X X X X X X y

1 sw SW-1608 8/11/94 X X X X X X X X y
sw SW-1609H 8/15/94 X X X X X X X X

I

sw SW-1609L 8/15/94 X X X X X X X X 1
sw SW-1610 8/11/94 X X X X X X X y.

1 sw SW-1611 8/12/94 X X X X X X X 1
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TABLE 2-1 (continued)
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLING PROGRAM

SAMPLES CONDUCTED 8/1/94 - 8/16/94
FORMER RARITAN ARSENAL

EDISON. NEW JERSEY

MATRIX

SAMPLE | SAMPLE

ID | DATE

ANALYTICAL PARAMETERS 1
VOCs I SVOCs | PEST I PCBs I METALS I METALS I Hg I CN I PH EXP I EXP GRAIN 1 THIODI- | DIOXIN 1 DUPLICATE

SW SW-1612 8/15/94 X X X X X X X
sw SW-1613 8/12/94 X X X X X X X
SW SW-1614 8/15/94 X X X X X X X
sw SW-1615 8/15/94 X X X X X X X
sw SW-1616H 8/15/94 X X X X X X X
sw SW-1616L 8/15/94 X X X X X X X
sw SW-1617 8/15/94 X X X X X X X X
sw SW-1618 8/15/94 X X X X X X X
sw SW-1619 8/12/94 X X X X X X X
sw SW-1620 8/12/94 X X X X X X X
sw SW-1621 8/8/94 X X X X X X X
sw SW-1622 8/8/94 X X X X X X X
sw SW-1623 8/8/94 X X X X X X X
sw SW-1624 8/8/94 X X X X X X X X
sw SW-1625H 8/8/94 X X X X X X X

1

sw SW-1625L 8/8/94 X X X X X X X
1

sw SW-1626 8/8/94 X X X X X X X
sw SW-1629 8/12/94 X X X X X X X
sw SW-1629 8/15/94 X X X X X X X
sw SW-1630 8/12/94 X X X X X X X
sw SW-1803 8/2/94 X X X X X X X X
sw SW-1804 8/2/94 X X X X X X X
sw SW-1805 8/2/94 X X X X X X X
sw SW-1806 8/2/94 X X X X X X X X
sw SW-1807 8/2/94 X X X X X X X
sw SW-1808 8/2/94 X X X X X X X
sw SW-1809 8/2/94 X X X X X X X
sw SW-1810 8/1/94 X X X X X X X
sw SW-1B11 8/1/94 X X X X X X X
sw SW-1812 8/1/94 X X X X X X X X
sw SW-1813 8/1/94 X X X X X X X
sw SW-1814 8/1/94 X X X X X X X X
sw SW-1815 8/1/94 X X X X X X X
sw SW-1816 8/1/94 X X X X X X X
sw SW-1817 8/1/94 X X X X X X X
sw SW-1902 8/16/94 X X X X X X X
sw SW-1903 8/11/94 X X X X X X X
sw SW-1904 8/11/94 X X X X X X X
sw SW-1905 8/11/94 X X X X X X X X
sw SW-1906 8/11/94 X X X X X X X
sw SW-1907 8/11/94 X X X X X X X
sw SW-1908 8/11/94 X X X X X X X X
sw SW-1909 8/11/94 X X X X X X X
sw SW-1910 8/11/94 X X X X X X X
sw SW-2001 8/15/94 X X X X X X X
sw SW-2002 8/15/94 X X X X X X X
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TABLE 2-1 (continued)
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLING PROGRAM 

SAMPLES CONDUCTED 8/1/94 - 8/16/94 
FORMER RARITAN ARSENAL 

EDISON. NEW JERSEY

MATRIX
SAMPLE

ID
SAMPLE

DATE

ANALYTICAL PARAMETERS

DUPLICATE
I OFVOCs

I SVOCs
PEST PCBs

I TAL
I METALS

I PP
METALS Hj CN PH

EXP EXP
8330 TOC

GRAIN
SIZE

[ THIODI- 
I GLYCOL

DIOXIN
FURANS

SD SD-0620 8/4/94 X X X X X X X X X X SD-0619
SO SD-0B07 8/9/94 X X X X X X X X SD-0801
SD SD-1012 8/16/94 X X X X X X X SD-1005
SD SD-1627 8/8/94 X X X X X X X SD-1626
SD SD-1628 8/1 S/94 X X X X X X X SD-1612
SD SD-1631 8/15/94 X X X X X X I X X SD-1609
SD SD-1818 8/2/94 X X X X X X X SD-1809 |

I SD SD-1911 8/11/94 X X X X X X X SW-1906 |
9 SW SW-0620 8/4/94 X X X X X X X X X X SW-0619
I SW SW-0807 8/9/94 X X X X X X X X X SW-08019 SW SW-1012 8/16/94 X X X X X X X SW-10051 SW SW-1627 e/a/94 X X X X X X X SW-16261 SW SW-1628 8/15/94 X X X X X X X SW-16121 SW SW-1631 8/15/94 X X X X X X X X SW-16099 SW SW-1818 8/2/94 X X X X X X X SW-1809

SW SW-1911 8/11/94 X X X X X X X SD-19061 SW SW-1912 8/11/94 X X X X X X X SW-1904 |

NOTES: SW = Surface Water SD= Sediment HT = High Tide LT = Low Tide 
Explosives (J) = Jenkins Method TNT Screening
Explosives (8330) = Full lab analysis (10% of Jenkins samples at field/lab discretion). If 8330 is selected on this table, choose 10% of remaining Jenkins samples for 8330. 
All VOCs sampled first and not homogenized. SW VOC via Method 8260. SC VOC via Method 8240.
MS/MSD samples, QC duplicates and QA duplicates taken once every 20 samples per parameter per matrix.
MS/MSDs and QC duplicates not needed for Jenkins Explosives (TNT), TOC, and grain size.
QA duplicates not needed for Jenkins Explosives (TNT), TOC, and grain size.
Field Blanks 1 per day per parameter per sampling technique. (No FB needed for Jenkins Explosives. TOC, grain size). FB for sediment only:

PPM = Priority Pollutant Metals plus Barium 
One trip blank per water VOC cooler shipment.
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•
TABLE 2-2

SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL SAMPLING PROGRAM 

FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

QA/QC

SAMPLE TYPE MATRIX

SAMPLE

LOCATION

SW-0619

SAMPLE

ID

DATE

COLLECTED

STANDARD

WITHTAL

METALS

STANDARD

WITH PP

METALS

VOC

ONLY CN

EXP.

8330

EXP.

(J)

THIODI-

GLYCOL

DIOXINS/

FURANS

SD SD-0620 8/4/94 X X X X
DUPLICATE SAMPLES SD SW-0801 SD-0807 8/9/94 X X X

SD SW-1005 SD-1012 8/16/94 X X
(TOTAL NO. SD = 8) SD SW-1626 SD-1627 8/8/94 X X

SD SW-1612 SD-1628 8/15/94 X X
(TOTAL NO. SW = 9) SD SW-1609 SD-1631 8/15/94 X X X

SD SW-1809 SD-1818 8/2/94 X X
SD SW-1906 SD-1911 8/11/94 X X
SW SW-0619 SW-0619L 8/4/94 X X X

SW SW-0801 SW-0807 8/9/94 X X X X
SW SW-1005 SW-1012 8/16/94 X X
SW SW-1626 SW-1627 8/8/94 X X
SW SW-1612 SW-1628 8/15/94 X X
SW SW-1609 SW-1631 8/15/94 X X X
SW SW-1809 SW-1818 8/2/94 X X
SW SW-1906 SW-1911 8/11/94 X X
SW SW-1904 SW-1912 8/11/94 X X

FB SW-0104 FB-0104 8/2/94 X X X
FIELD BLANKS FB SW-0407 FB-0407 8/9/94 X X X X

FB SW-0505L FB-0505L 8/4/94 X X X X X
(TOTAL NO. = 11) FB SW-0610 FB-0810 8/10/94 X X X X

FB SW-1005 FB-1005 8/16/94 X X X
FB SW-1412 FB-1412 8/3/94 X X X
FB SW-1605 FB-1605 8/15/94 X X X
FB SW-1611 FB-1611 8/12/94 X X X g
FB SW-1624 FB-1624 8/8/94 X X X

|

FB SW-1811 FB-1B1.1 8/1/94 X X X
FB SW-1910 FB-1910 8/11/94 X X X l
TB SW-0104 TB-0104 8/2/94 X X

TRIP BLANKS TB SW-0407 TB-0407 8/9/94 X
TB SW-0506H TB-0506H 8/4/94 X

(TOTAL NO. = 16) TB SW-0603L TB-0603L 8/10/94 X
TB SW-0801 TB-0801 8/9/94 X
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TABLE 2-2 (continued)

SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL SAMPLING PROGRAM

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

QA/QC

SAMPLE TYPE MATRIX

1 d¥ “it ■i-.IJABLin.i.i ■ irf'Urt

SAMPLE

LOCATION

SAMPLE

ID

DATE

COLLECTED

STANDARD

WITH TAL

METALS

STANDARD

WITH PP

METALS

VOC

ONLY CN

EXP. EXP.

(J)

THIODI- DIOXINS/

FURANS
TB 8/16/94 X
TB SW-1002L TB-1102L 8/8/94 X
TB SW-1215H TB-1215H 8/12/94 X
TB SW-1412 TB-1412 8/3/94 X
TB SW-1601L TB-1601L 8/11/94 X
TB SW-1605 TB-1605 8/15/94 X
TB SW-1809 TB-1809 8/2/94 X
TB SW-1811 TB-1811 8/1/94 X
TB SW-1905 TB-1905 8/11/94 X
TB SW-1907 TB-1907 8/12/94 X
TB SW-2001 TB-2001 8/15/94 X
SO SW-0619 SD-0619L 8/4/94 X X X X X

MS/MSD (1) SD SW-0801 SD-0801 8/9/94 X X X X
SO SW-1005 SD-1005 8/16/94 X X

(TOTAL NO. = 19) SO SW-1201 SD-1201 8/8/94 X X
SD SW-1609 SD-1609L 8/15/94 X X X
SD SW-1612 SD-1612 8/15/94 X X
SO SW-1626 SD-1626 8/8/94 X X
SD SW-1809 SD-1809 8/2/94 X X
SD SW-1908 SD-1906 8/11/94 X X
SW SW-0619 SW-0620 8/4/94 X X X
SW SW-0801 SW-0801 8/9/94 X X X
SW SW-1005 SW-1005 8/16/94 X X
SW SW-1201 SW-1201 8/8/94 X X X
SW SW-1609 SW-1609L 8/15/94 X X
SW SW-1612 SW-1612 8/15/94 X X
SW SW-1626 SW-1626 8/8/94 X X
SW SW-1809 SW-1809 8/2/94 X X
SW SW-1904 SW-1904 8/11/94 X X

— ■
SW SW-1906 SW-1906 8/11/94 X X
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•
TABLE 2-2 (continued)

SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL SAMPLING PROGRAM 

FORMER RARITAN ARSENAL 

EDISON, NEW JERSEY

QA/QC

SAMPLE TYPE MATRIX

SAMPLE

LOCATION

SAMPLE

ID

DATE

COLLECTED

STANDARD

WITH TAL

METALS

STANDARD 

WITH PP

METALS

VOC

ONLY CN

EXP.

8330

EXP.

<J>

THIODI-

GLYCOL

DIOXINS/

FURANS
SD SW-0619 2742-SD-0619L 8/4/94 X X X

MRD SAMPLES SD SW-0801 2742-SD-0801 8/9/94 X X X X
SD SW-1005 2742-SD-1005 8/16/94 X X

(TOTAL NO. = 17) SD SW-1609 2742-SD-1609L 8/15/94 X X X
SD SW-1612 2742-SD-1612 8/15/94 X X
SD SW-1626 2742-SD-1626 8/8/94 X X
SD SW-1809 2742-SD-1809 8/2/94 X X
SD SW-1906 2742-SD-1906 8/11/94 X X
SW SW-0619 2742-SW-0619L 8/4/94 X X X
SW SW-0801 2742-SW-0801 8/9/94 X X X X
SW SW-1005 2742-SW-1005 8/16/94 X X
SW SW-1609 2742-SW-1609L 8/15/94 X X X
SW SW-1612 2742-SW-1612 8/15/94 X X
SW SW-1626 2742-SW-1626 8/8/94 X X
SW SW-1809 2742-SW-1809 8/2/94 X X
SW SW-1904 2742-SW-1904 8/11/94 X X
SW SW-1906 2742-SW-1906 8/11/94 X X

NOTES: 1. Standard analysesfor Sediment included: VOCs, SVOCs, Pesticides, PCBs, pH. TOC. Grain Size. Explosives by Jenkins Method, and Metals,

2. If explosives for sediment were collected for Method 8330, they were not collected for the standard Jenkins method.

3. Standard analyses for Surface Water included: VOCs, SVOCs, Pesticides, PCBs, Explosives by Method 8330, Mercury, and Metals.

4. If explosives for surface water were collected for Jenkins Method, they were not collected for the standard Method 8330.

5. Trip blanks were analyzed for VOCs only.

6. PP = Priority Pollutant Metals, TAL = Target Analyte List Metals.

(1) Additional volume for MS/MSD collected for surface water only.
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TABLE 3-1

SUMMARY OF SAMPLING LOCATIONS BY DRAINAGE AREA

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

DRAINAGE AREA DRAINAGE
SUBAREA

LOCATION FIELD SAMPLE

SD-1401

FRESH WATER (F) 
^ORESWARINE^

. FEAST DITCH DRAINAGE
Upgradient Scirpus Marsh

SD-1401

Unnamed Tributary SW-1410 SW-1410 F
SD-1410 F

SW-1411 SW-1411 E
SD-1411 E

SW-1412 SW-1412 E
SD-1412 E

East Ditch SW-1402 SW-1402 F
9 SD-1402 F
B SW-1403 SW-1403 F
I SD-1403 F
I SW-1404 SD-1404 F
I SD-1404 F
I SW-1405 SW-1405 F
|

SD-1405 F
SW-1406 SW-1406 F

SD-1406 F
SW-1407 SW-1407 E

SD-1407 E
SW-1408 SW-1408H E

SW-1408L E

- SD-1408 E

BLACK DITCH DRAINAGE Area 4 Ditch SD-0401 SD-0401 F
SD-0402 SD-0402 Fl

SD-0403 SD-0403 F
SD-0404 SD-0404 F
SD-0405 SD-0405 F
SW-0406 SW-0406 F

SD-0406 F

Area 5 Pond SW-0501 SW-0501 F
SD-0501 F

SW-0502 SW-0502 F
SD-0502 F

SW-0S03 SW-0503 F
SD-0503 F

SW-0504 SW-0504 F
SD-0504 F

Black Ditch SW-0407 SW-0407 F
SD-0407 F

SW-0408 SW-0408 F
SD-0408 F

SW-0505 SW-0505H F
SW-0505L F
SD-0505 F

SW-0506 SW-0506H E
SW-0506L E
SD-0506 E

SW-0507 SW-0507H E
SW-0507L E
SD-0507 E

SW-0616 SW-0616H E
SW-0616L E
SD-0616 E

SW-0617 SW-0617H E

NOTE:

Sample locations with an "SW" prefix were sampled for both surface Water and sediment.
Sample locations with an "SD” prefix were dry during the August sampling event, and hence were sampled only for sediment.
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TABLE 3-1 (continued)

SUMMARY OF SAMPLING LOCATIONS BY DRAINAGE AREA

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

I DRAINAGE AREA DRAINAGE
SUBAREA

LOCATION FIELD SAMPLE
ID

FRESH WATER (F) I 

OR ESTUARINE (El

SW-0617L E
BLACK DITCH DRAINAGE Black Ditch SD-0617 E

SW-0618 SW-0618H E
SW-0618L E
SD-0618 E

SW-0619 SW-0619H E
SW-0619L E
SD-0619 E

RED ROOT CREEK DRAINAGE 18C Stream SW-1812 SW-1812 F
SD-1812 F

SW-1816 SW-1816 F
SD-1816 F

SW-1817 SW-1817 F
SD-1817 F

SW-1815 SW-1815 F
SD-1815 F

SW-1813 SW-1813 F
SD-1813 F

SW-1814 SW-1814 F
SD-1814 F

SW-1810 SW-1810 F I
SD-1810 F [

SW-1811 SW-1811 F
SD-1811 F

18B Stream SW-1803 SW-1803 F
SD-1803 F .

SW-1804 SW-1804
i

SD-1804
SW-1805 SW-1805 F

SD-1805 F
SW-1806 SW-1806 F

SD-1806 F
SW-1807 SW-1807 F

SD-1807 F
SW-1808 SW-1808 F

SD-1808 F
SW-1809 SW-1809 F

SD-1809
F 1

Lower 18B Stream SW-0101 SW-0101 F
SD-0101 F

SW-0102 SW-0102 F
SD-0102 F

SW-0103 SW-0103 F
SD-0103 F

SW-0104 SW-0104 F
SD-0104 F

Area 20 Ditch SW-2001 SW-2001 F
SD-2001 F

SW-2002 SW-2002 F
SD-2002 F

Area 8 Pond SW-0801 SW-0801 F
SD-0801 F

SW-0802 SW-0802 F
SD-0802 F

SW-0803 SW-0803 F

NOTE:

Sample locations with an "SW" prefix were sampled for both surface water and sediment.
Sample locations with an "SD" prefix were dry during the August sampling event, and hence were sampled only for sediment.
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TABLE 3-1 (continued)

SUMMARY OF SAMPLING LOCATIONS BY DRAINAGE AREA

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

DRAINAGE AREA DRAINAGE
SUBAREA

LOCATION FIELD SAMPLE
ID

FRESH WATER (F) | 
OR ESTUARINE (E) |

SD-0803 F
RED ROOT CREEK DRAINAGE Area 8 Pond SW-0804 SW-0804 F

SD-0804 F
SW-0805 SW-0805 F

SD-0805 F
SW-0806 SW-0806 F

SD-0806 F

Red Root Creek SW-0601 SW-0601 H E
SW-0601L E
SD-0601 E

SW-0602 SW-0602H F
SW-0602L F
SD-0602 F

SW-0603 SW-0603H E
SW-0603L E
SD-0603 E

SW-0604 SW-0604H E
SW-0604L E
SD-0604 E

SW-0605 SW-0605H E
SW-0605L E
SD-0605 E

SW-0606 SW-0606H E
SW-0606L E
SD-0606 E

SW-0607 SW-0607 E
SD-0607 E

SW-0608 SW-06Q8H E
SW-0608L E
SD-0608 E

SW-0609 SW-0609H E
SW-0609L E
SD-0609 E

Sulfur Plant Ponds SD-0611 SD-0611 F
SD-0612 SD-0612 F
SW-0613 SW-0613 F

SD-0613 F
SW-0614 SW-0614 F

SD-0614 F
SW-0610 SW-0610 F

SD-0610 F
SW-0615 SW-0615 F

SD-0615 F

CENTRAL DITCH DRAINAGE Central Ditch SW-1101 SW-1101H E
SW-1101L E

1
SD-1101 E

1
SW-1102 SW-1102H E

SW-1102L E
SD-1102 E

SW-1103 SW-1103H E
SW-1103L E
SD-1103 E

SW-1104 SW-1104H E
SW-1104L E
SD-1104 E

NOTE:

Sample locations with an ”SW" prefix were sampled for both surface water and sediment.
Sample locations with an "SD" prefix were dry during the August sampling event, and hence were sampled only for sediment.
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TABLE 3-1 (continued)

SUMMARY OF SAMPUNG LOCATIONS BY DRAINAGE AREA

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

DRAINAGE AREA DRAINAGE LOCATION FIELD SAMPLE FRESH WATER (F) I
SUBAREA ID OR ESTUARINE (E) I

CENTRAL DITCH DRAINAGE Upgradient Contiguous Ponded Area SW-1621 SW-1621 F
SD-1621 F

SW-1624 SW-1624 E
SD-1624 E

Isolated Freshwater Pond SW-1622 SW-1622 F
SD-1622 F

SW-1626 SW-1626 F
SD-1626 F

SW-1623 SW-1623 F
SD-1623 F

Isolated Estuarine Ponds SW-1625 SW-1625H E
SW-1625L E
SD-1625 E

AREA 12 DRAINAGE Area 12 Ditch SW-1201 SW-1201
E I

SD-1201 E |

SW-1202 SW-1202H E I
SW-1202L E |

SD-1202 E |

SW-1203 SW-1203H E l

SW-1203L E j

SD-1203 E 8

OLD RED ROOT CREEK DRAINAGE Dry Tributary - Area 18 SD-1801 SD-1801
F [

SD-1802 SD-1802 F I

Area 19 NE Wetlands SW-1908 SW-1908
F 1

SD-1908 F
SW-1909 SW-1909 F

SD-1909 F
SW-1910 SW-1910 F

SD-1910 F

Area 19 Forested Wetlands SD-1901 SD-1901 F
SW-1903 SW-1903 F

SD-1903 F

Area 19 SW Wetlands SW-1904 SW-1904 F
SD-1904 F

SW-1905 SW-1905 F
SD-1905 F

SW-1906 SW-1906 E
SD-1906 E

Old Red Root Creek SW-1604 SW-1604 F
SD-1604 F

SW-1605 SW-1605 F
SD-1605 F

SW-1606 SW-1606 E
SD-1606 E

SW-1607 SW-1607 E
SD-1607 E

SW-1608 SW-1608 E
SD-1608 E

SW-1609 SW-1609H E
SW-1609L E

NOTE:

Sample locations with an "SW" prefix were sampled for both surface water and sediment.
Sample locations with an "SD" prefix were dry during the August sampling event, and hence were sampled only for sediment.
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TABLE 3-1 (continued)

SUMMARY OF SAMPLING LOCATIONS BY DRAINAGE AREA

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

DRAINAGE AREA DRAINAGE LOCATION FIELD SAMPLE FRESH WATER (F)

. .
SUBAREA ID OR ESTUARINE (E)

SD-1609 E
OLD RED ROOT CREEK DRAINAGE Old Red Root Creek SW-1610 SW-1610 E

SD-1610 E

West Ditch SW-1907 SW-1907 E
SD-1907 E

SW-1601 SW-1601H E
SW-1601L E
SD-1601 E

SW-1602 SW-1602H E
SW-1602L E
SD-1602 E

SW-1603 SW-1603H E
SW-1603L E
SD-1603 E

Associated Ditches - Area 16 SW-1611 SW-1611 E
SD-1611 E

SW-1612 SW-1612 E
SD-1612 E

SW-1629 SW-1629 E ■
SD-1629 E

SW-1613 SW-1613 E
SD-1613 E

SW-1630 SW-1630 E
SD-1630 E

SW-1614 SW-1614 F
SD-1614 F

SW-1615 SW-1615 E
SD-1615 E

SW-1616 SW-1616H E
SW-1616L E
SD-1616 E

SW-1617 SW-1617 E
SD-1617 E

SW-1618 SW-1616 E
SD-1618 E

Southwest Ditch SW-1619 SW-1619 E
SD-1619 E

SW-1620 SW-1620 E
SD-1620 E

SW-1215 SW-121SH E
SW-1215L E
SD-1215 E

SW-1216 SW-1216H E
SW-1216L E
SD-1216 E

COUNTY PARK DRAINAGE AREA Western Boundary Ditch SW-1001 SW-1001 F
SD-1001 F

SW-1002 SW-1002 F
SD-1002 F

Maintenance Area Ditch SD-1009 SD-1009 F
SD-1010 SD-1010 F
SD-1011 SD-1011 F
SD-1007 SD-1007 F
SD-1008 SD-1008 F

NOTE:

Sample locations with an "SW" prefix were sampled for both surface water and sediment.
Sample locations with an "SD" prefix were dry during the August sampling event, and hence were sampled only for sediment.
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TABLE 3-1 (continued)

SUMMARY OF SAMPLING LOCATIONS BY DRAINAGE AREA

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

DRAINAGE AREA DRAINAGE
SUBAREA

LOCATION FIELD SAMPLE
ID

FRESH WATER (F) 
OR ESTUARINE (E)

COUNTY PARK DRAINAGE AREA Open Lawn Ditch SD-1003 SD-1003 F
SW-1004 SW-1004 F

SD-1004 F
SW-1005 SW-1005 F

SD-1005 F

Area 10 Southern Border Ditch SW-1902 SW-1902 F
SD-1902 F

SW-1006 SW-1006 F
SD-1006 F

NOTE:

Sample locations with an "SW" prefix were sampled for both surface water and sediment.
Sample locations with an ”SD" prefix were dry during the August sampling event, and hence were sampled only for sediment.
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EAST DITCH DRAINAGE AREA 
ESTUARINE(2)

ALL VALUES IN (ug/L)

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND

SW-1407

EAST DITCH

r
1 UNNAMED
| TRIBUTARY

1

WATER QUALITY CRITERIA 1

SW-1408H SW-1408 SW-1411 sw-141:
NJDEP

SE-1

(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) I 
MARINE 

CHRONIC

1,1,1-TRIGHLOROETHANE 1.00 U 1.00 u 1.00 u 2.00 U 1.00 u NCA 31200 NGAI
1,1 -DICHLOROETHANE 1.00 u 1.00 u 1.00 u 200 U 1.00 u NCA NCA ncaJ
1,1-DICHLOROETHENE 1.00 u 1.00 u loo u 2:oo U 1.00 u NCA NCA NCA
1,2-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 2.00 U 1.00 u 99 113000 NCA
ACETONE 2.00 u 2.00 u 2.00 u 4.00 U 6.00 u NCA NCA NCA
CARBON DISULFIDE 1.00 u 100 u 1.00 u 2:00 U 1.00 u NCA NCA NCA
CHLOROFORM 1.00 u 1.00 u 1.00 u 2:00 U 1.00 u 470 NCA NCA
METHYL CHLORIDE 2,00 u 2.00 u 2.00 u 4.00 U 2.00 u NCA NCA NCA
METHYL ETHYL KETONE 2.00 u 2.00 u 2.00 u 4.00 U 2.00 u NCA NCA NCA
METHYLENE CHLORIDE 1.00 u 1.00 u 1.00 u 2.00 U 1.00 u 1600 NCA NCA
TOLUENE 1.00 u 1.00 u 1.00 u 2.00 U 1.00 u 200000 6300 5000
TOTAL-1,2-DICHLOROETHENE 1.00 u 1:00 u 1.00 u 2.00 U 1.00 u NCA 224000 ncaI

trichloroethylene rrcEV 1.00 u 1.00 u 1.00 u 2.00 U 1.00 u 81 2000 nca|

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are |n Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7;9BSurface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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EAST DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

i COMPOUND
EAST DITCH UNNAMED

TRIBUTARY
I WATER QUALITY CRITERIA

I NJDEP USEPA (4) USEPA (4)
SW-1402 SW-1403 SW-1404 SW-1405 SW-1406 SW-1410 FW-2 FRESH FRESH

(3) ACUTE CHRONIC

1,1,1-TRICHLOROETHANE 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 127 NCA NCA
1,1-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCA
1,1-DICHLOROETHENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 4.81 NCA NCA
1,2-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 0.291 118000 20000
ACETONE 2.00 u 49.00 u 11.00 2.00 u 2.00 u 2.00 u NCA NCA NCA
CARBON DISULFIDE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCA
CHLOROFORM 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 5.67 28900 1240
METHYL CHLORIDE 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u NCA NCA NCA
METHYL ETHYL KETONE 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u NCA NCA NCA
METHYLENE CHLORIDE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 2.49 NCA NCA
TOLUENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 7440 NCA NCA
TOTAL-1,2-DICHLOROETHENE* 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 592.00 NCA NCA
TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.09 45000 21900

NOTES:
* NJDEP FW-2 Standard based on Trans-1,2-Dichloroethene.
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards
(4) USEPA Water Quality Criteria. 1992.
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TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN jug/L)

COMPOUND

IL

BLACK DITCH WATER QUALITY CRITERIA

SW-0618H SW-0618 SW-0619H SW-0619L
SW-0620 

(Duplicate of 
SW-0619)

NJDEP
SE-1

(3)

USEPA (4) 
MARINE 
ACUTE

USEPA(4)
MARINE

CHRONIC

1.1,1-TRICHLOROETHANE 1.00 U 1.00 U 1.00 u 1.00 U 1.00 U NCA 31200 NCA
1,1-DICHLOROETHANE 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U NCA NCA NCA
1,1-DICHLOROETHENE 1.00 U 1.00 u 1.00 U 1.00 U 1.00 U NCA NCA NCA
1,2-DICHLOROETHANE 1.00 U 1.00 u 1.00 U 100 U 1.00 U 99 113000 NCA
ACETONE 5.00 U 14.00 u 5.00 U 5:00 U 6.00 U NCA NCA NCA
CARBON DISULFIDE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 U NCA NCA NCA
CHLOROFORM LOO u 1.00 u 1.00 u 1.00 u 1.00 U 470 NCA NCA
METHYL CHLORIDE 2:00 u 2.00 u 2.00 u 2i00 u 2.00 U NCA NCA NCA
METHYL ETHYL KETONE 5.00 u 2.00 J 5.00 u 5.00 u 5.00 u NCA NCA NCA
METHYLENE CHLORIDE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1600 NCA NCA
TOLUENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 200000 6300 soool
TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA 224000 ncaI
ITRICHLOROETHYLENE (TCE) 1.00 u 0.30 J 1.00 u 0.40 J i 0.50 J 81 2000 nca|

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7HB Surface Water Quality Standards.
(4) USEPA Water Quality Critoria, 1992.
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BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND
BLACK DITCH WATER QUALITY CRITERIA

SW-0506H SW-0506L SW-O507H SW-0507L SW-0616H SW-0616L SW-0617H SW-0617L
NJDEP

SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

1,1,1-TRICHLOROETHANE 1.00 U 1.00 u 1.00 U 1.00 U 1.00 u 1.00 U 1.00 U 1.00 U NCA 31200 NCA
1,1-DICHLOROETHANE 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U NCA NCA NCA
1,1-DICHLOROETHENE 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 u 1.00 U 1.00 U NCA NCA NCA
1,2-DICHLOROETHANE 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 u 99 113000 NCA
ACETONE 5.00 U 7.00 U 5.00 U 5.00 U 5.00 U 6.00 U 5.00 U 8.00 U NCA NCA NCA
CARBON DISULFIDE 1.00 u 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U NCA NCA NCA
CHLOROFORM 0.30 J 1.00 U 0.20 J 1.00 u 1.00 U 1.00 U 1.00 u 1.00 U 470 NCA NCA
METHYL CHLORIDE 2.00 U 2.00 u 2.00 U 2.00 u 2.00 u 2.00 u 2.00 U 2.00 u NCA NCA NCA
METHYL ETHYL KETONE 5.00 u 5.00 u 5.00 U 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u NCA NCA NCA
METHYLENE CHLORIDE 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1600 NCA NCA
TOLUENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 200000 6300 5000
TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA 224000 NCA
TRICHLOROETHYLENE (TCE) 1.00 2.00 0.90 J 0.70 J 0.90 J 0.50 J 0.30 J 0.50 J 61 2000 NCA

NOTES:
(1) Only compounds exceeding their MDL for al least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND

SW-0601

RED ROOT CREEK WATER QUALITY CRITERIA

H SW-0601L SW-0603H SW-OS03L SW-0604H SW-0604L SW-0605H SW-0605L

__ _____________

NJDEP
SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

1,1,1-TRICHLOROETHANE 1.00 U 1.00 U 1.00 u 1,00 U 1.00 u 1.00 u 1.00 u 1.00 u NCA 31200 ncaI
1,1-DICHLOROETHANE 1:00 U 1.00 U 1.00 u 1.00 U 1.00 u' 1.00 u 1.00 u 1.00 u NCA NCA

ncaI
1,1-DICHLOROETHENE 1.00 U 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA ncaI
1,2-OICHLOROETHANE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 99 113000 NCA
ACETONE 5.00 U 15.00 u 7.00 u 5.00 u 7.00 u 7.00 u 5.00 u 10.00 u NCA NCA NCA
CARBON DISULFIDE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1 00 u 1,00 u NCA NCA NCA
CHLOROFORM 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 470 NCA NCA
METHYL CHLORIDE 2.00 U 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 0.30 J NCA NCA NCA
METHYL ETHYL KETONE (2-BUTANONE) 5.00 U 1.00 J 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 1.00 J NCA NCA NCA
METHYLENE CHLORIDE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1600 NCA NCA
TOLUENE 0.20 J 0.70 J 1.00 u 0.10 J 1.00 u 1.00 u 1.00 u 1.00 u 200000 6300 5000
TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA 224000 NCA
TRICHLOROETHYLENE (TCE) 1,00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 81 2000 NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7SB Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA4
DITCH

AREA!IPOND BLACK DITCH WATER QUALITY CRITERIA

SW-0406 SW-0501 SW-0502 SW-0503 SW-0504 SW-0407 SW-0408 SW-0505H SW-0505L
NJDEP
FW-2

(3)

USEPA (4) 
FRESH 
ACUTE

USEPA (4) 
FRESH 

CHRONIC

1,1,1-TRICHLOROETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 127 NCA NCA
1,1 -DICHLOROETHANE 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCA
1,1-DICHLOROETHENE 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 4.81 NCA NCA
1,2-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 0.291 118000 20000
ACETONE 5.00 u 6.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 6.00 u NCA NCA NCA
CARBON DISULFIDE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCA
CHLOROFORM 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 0.20 J 1.00 u 5.67 28900 1240
METHYL CHLORIDE 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u NCA NCA NCA
METHYL ETHYL KETONE 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u NCA NCA NCA
METHYLENE CHLORIDE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 2.49 NCA NCA
TOLUENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 7440 NCA NCA
TOTAL-1,2-DICHLOROETHENE* 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 0.60 J 0.60 J 0.40 J 1.00 u 592.00 NCA NCA
TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 330 400 900 2,00 1 39 45000 21900

NOTES:
* NJDEP FW-2 Standard based on Trans-1,2-Dichloroelhene.
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-1

VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)
FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

AREA 20 AREA 18B STREAM 1 WATER QUALITY CRITERIA 1
COMPOUND DITCH I

SW-1818 NJDEP USEPA (4) USEPA (4)
SW-2001 SW-1803 SW-1804 SW-1805 SW-1806 SW-1807 SW-1808 SW-1809 (Duplicate of FW-2 FRESH FRESH

SW-1809) (31 ACUTE CHRONIC

1,1,1-TRICHLOROETHANE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 U 1:00 u 1.00 u 1.00 u 100 u 127 NCA NCA
1,1-DICHLOROETHANE 1.00 U 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCA
1,1 -DICHLOROETHENE 1.00 U 1.06 u 1.00 u 1.00 u 1.00 U 1 00 u 1.00 u 1.00 u 1.00 u 4.81 NCA NCA
1,2-DICHLOROETHANE 1.00 U 1.00 u 1:00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 0.291: 118000 20000
ACETONE 6:00 U 2.00 u 2.00 u 2.00 u 2.00 U 2.00 u 2.00 u 2.00 u 2.00 u NCA NCA NCA
CARBON DISULFIDE 1.00 U 1:00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCA
CHLOROFORM 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 5.67 28900 1240
METHYL CHLORIDE 2.00 u 2.00 u 2:00 u 2.00 u 2.00 u 2:00 u 2.00 u 2.00 u 2.00 u NCA NCA NCA
METHYL ETHYL KETONE 5.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2 00 u 2.00 u 2.00 u NCA NCA NCA

IMETHYLENE CHLORIDE 2.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 2.49 NCA NCA
[TOLUENE 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 7440 NCA NCA
[TOTAL-1,2-DICHLOROETHENE* 1.00 u 1.00 u 1.00 u 1.00 u 3.00 1.00 u 12.00 1.00 u 1.00 u 592.00 NCA NCA(trichloroethylene ttce) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u UC6 12 00 1.08 45000 21900

NOTES:
* NJDEP FW-2 Standard ised on Trans-1,2-Dichloroethene.
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results, Including TICs, arein Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendrx A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7SB Surface Water Quality Standards

(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND
RED ROOT CREE

SW-0606H SW-0606L SW-0S07 SW-0608H

1.1,1-TRICHLOROETHANE 1.00 U 1.00 u 1.00 u 1.00 u1,1-DICHLOROETHANE 1.00 U 1.00 u 1.00 u 1.00 u1,1-DICHLOROETHENE 1.00 U 1.00 u 1.00 u 1.00 u1,2-DICHLOROETHANE 1.00 U 1.00 u 1.00 u 1.00 uACETONE 5.00 u 5.00 u 5.00 u 5.00 uCARBON DISULFIDE 1.00 u 1.00 u 1.00 u 1.00 uCHLOROFORM 1.00 u 1.00 u 1.00 u 1.00 uMETHYL CHLORIDE 2.00 u 2.00 u 2.00 u 2.00 uMETHYL ETHYL KETONE (2-BUTANONE) 5.00 u 5.00 u 5.00 u 5.00 uMETHYLENE CHLORIDE 1.00 u 1.00 u 1.00 u 1.00 uTOLUENE 1.00 u 1.00 u 1.00 u 1.00 uTOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 1.00 u 1 00 uTRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 1.00 u

K WATER QUALITY CRITERIA

NJDEP USEPA (4) USEPA (4)
SW-0608L SW-0609H SW-0609L SE-1

(3)
MARINE
ACUTE

MARINE
CHRONIC

1.00 U 1.00 u 1.00 u NCA 31200 NCA
1.00 U 1.00 u 1.00 u NCA NCA NCA
1.00 U 1.00 u 1.00 u NCA NCA NCA
1.00 U 1.00 u 1.00 u 99 113000 NCA
5.00 u 5.00 u 5.00 u NCA NCA NCA
1.00 u 1.00 u 1.00 u NCA NCA NCA
0.20 J 1.00 u 0.10 J 470 NCA NCA
2.00 u 2.00 u 2.00 u NCA NCA NCA
5.00 u 5.00 u 5.00 u NCA NCA NCA
1.00 u 1.00 u 1.00 u 1600 NCA NCA
1.00 u 1.00 u 1.00 u 200000 6300 5000
1.00 u 1.00 u 1.00 u NCA 224000 NCA
1.00 u 1.00 u 1.00 u 81 2000 NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

COMPOUND * *

1.1.1- TRICHLOROETHANE
1.1- DICHLOROETHANE
1.1- DICHLOROETHENE
1.2- DICHLOROETHANE 
ACETONE 
CARBON DISULFIDE 
CHLOROFORM 
METHYL CHLORIDE 
METHYL ETHYL KETONE
METHYLENE CHLORIDE 
TOLUENE
TOTAL-1,2-DICHLOROETHENE' 
TRICHLOROETHYLENE (TCE)

AREA 18B LOWER STREAM AREA 8 POND WATER QUALITY CRITERIA

NJDEP USEPA (4) USEPA (4)
SW-O102 SW-0103 SW-0104 SW-0801 SW-0802 SW-0803 SW-0804 SW-0805 SW-0806 FW-2 FRESH FRESH:

|3| ACUTE CHRONIC

1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 U 1.00 U 2.00 U 1.00 u 127 NCA NCA
1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 U 1.00 U 2.00 U 1.00 u NCA NCA NCA
1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 U 1.00 U 2.00 U 1.00 u 4.81 NCA NCA
1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 U 1.00 U 2.00 U 1.00 u 0.291 118000 20000
5:00 u 5.00 u 5.00 u 14.00 u 7:00 U 6.00 U 2.00 U 4:00 U 19.00 u NCA NCA NCA
1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 2:00 U 1.00 u NCA NCA NCA
1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 200 U 1.00 u 5.67 28900 1240
2.00 u 2.00 u 2.00 u 2.00 u 2.00 U 2.00 u 2.00 u 4,00 U 2.00 u NCA NCA NCA
5.00 u 5.00 u 5.00 u 21.00 J 2.00 u 2.00 u 2.00 u 4.00 U 2.00 u NCA NCA NCA
2.00 u 2.00 u 2.00 u 1.00 u 1.00 u 1.00 u 1.00 u 2,00 U 1.00 u 2.49 NCA NCA
1.00 u 1.00 u 1.00 u 1.00 u 2.00 2.00 2.00 2.00 U 1.00 u 7440 NCA NCA
5.00 4.00 3:00 1.00 u 1.00 u 1.00 u 1.00 u 2:00 U 1.00 u 592.00 NCA NCA

mmmm 16.00 mmm 1.00 u 1.00 u 1.00 u 1.00 u 2.00 U 1.00 u 109 45000 21900
asaaB^B^BKsessBs

NOTES:
* NJDEP FW-2 Standard based on Trans-1,2-Dichloroethene.
(1) Only compounds exceeding their MDL for al least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:98 Surface Water Quality Standards
(4) USEPA Water Quality Criteria, 1992.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

““

COMPOUND
AREA 18C STREAM LOWER 18B 

STREAM
WATER QUALITY CRITERIA

SW-1810 SW-1811 SW-1812 SW-1813 SW-1814 SW-1816 SW-1816 SW-1817 SW-0101
NJDEP
FW-2

(3)

USEPA (4) 
FRESH 
ACUTE

USEPA (4) 
FRESH 

CHRONIC

1.1,1-TRICHLOROETHANE
1.1 -DICHLOROETHANE
1.1 -DICHLOROETHENE
1,2-DICHLOROETHANE
ACETONE
CARBON DISULFIDE
CHLOROFORM
METHYL CHLORIDE
METHYL ETHYL KETONE 
METHYLENE CHLORIDE
TOLUENE
TOTAL-1,2-DICHLOROETHENE* 
TRICHLOROETHYLENE (TCE)

1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U
1.00 u
1.00 u
2.00 U
2.00 U
1.00 U
1.00 u
4.00

8.00

1.00 U
1.00 u 
1.00 u
1.00 u
2.00 U
1.00 u
1.00 u
2.00 U
2.00 U
1.00 U
1.00 u
3.00

4.08

1.00 U 
1.00 U
1.00 u
1.00 u
2.00 U
1.00 u
1.00 u
2.00 U
2.00 U
1.00 U 
1.00 U
1.00 u 
1.00 u

12.00
3.00
2.00 J
1.00 U
2.00 U
1.00 U
1.00 U
2.00 U
2.00 U
1.00 U 
1.00 U 
1.00 U 
1.00 U

2.00 J
1.00 U 
1.00 U
1.00 U
2.00 U
1.00 U
1.00 U
2.00 U
2.00 U
1.00 U 
1.00 U 
1.00 U
1.00 u

39.00
6.00

1400 J
1.00 U
2.00 U
1.00 U
1.00 U
2.00 U
2.00 U
1.00 U
1.00 u
1.00 u

5.00

1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U
1.00 u
1.00 u
2.00 U
2.00 U
1.00 u 
1.00 u 
1.00 u 
1.00 u

1.00 u 
1.00 u 
1.00 u
1.00 u
2.00 U
1.00 u
1.00 u
2.00 U
2.00 U
1.00 u 
1.00 u 
1.00 u 
1.00 u

1.00 U
1.00 u 
1.00 u
1.00 u
5.00 U
1.00 u
1.00 u
2.00 U
5.00 U
2.00 U
1.00 U
5.00

28 00

127 
NCA 
4 81 

0.291 
NCA 
NCA 
5.67 
NCA 
NCA 
2.49 
7440 

592.00 
1.09

NCA
NCA
NCA

118000
NCA
NCA

28900
NCA
NCA
NCA
NCA
NCA

45000

NCA
NCA
NCA

20000
NCA
NCA
1240
NCA
NCA
NCA
NCA
NCA

21900

NOTES:
* NJDEP FW-2 Standard based on Trans-1,2-Dichloroethene.
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-1
VOLAtlLE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

.
CENTRAL DITCH WATER QUALITY CRITERIA I

COMPOUND |

NJDEP USEPA (4) USEPA (4)
SW-1101H SW-1101L SW-1102H SW-1102L SW-1103H SW-1103L SW-1104H SW-1104L SE-1 MARINE MARINE

(3) ACUTE CHRONIC

1.1 ,1-tricHloroethane 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U NCA 31200 NCA
1,1-DICHLOROETHANE 2.00 U 2:00 U 2.00 U 2.00 U 2.00 U 2:00 U 2.00 U 2.00 U. NCA NCA NCA
1,1-DICHLOROETHENE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U NCA NCA NCA
1,2-DICHLOROETHANE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 200 U 2.00 U 2:00 U 99 113000 NCA
ACETONE 4.00 U 4.00 U 4.00 U 9.00 U 6.00 U 4.00 U 4.00 U 4.00 U NCA NCA NCA
CARBON DISULFIDE 2.00 U 200 U 2.00 U 2.00 U 2.00 U 200 U 2.00 U 2.00 U NCA NCA NCA
CHLOROFORM 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2:00 U 2.00 U 2.00 U 470 NCA NCA
METHYL CHLORIDE 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U NCA NCA NCA
METHYL ETHYL KETONE 4.00 u 4:00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U NCA NCA NCA
METHYLENE CHLORIDE 2.00 u 2 00 U 2:00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 1600 NCA NCA
TOLUENE 2.00 u 2.00 U 2.00 U 2:00 U 2.00 U 2.00 U 2.00 U 2.00 U 200000 6300 5000
TOTAL-1,2-DICHLOROETHENE 2:00 u 2.00 U 2:00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 u NCA 224000 NCA
TRICHLOROETHYLENE (TCE) 2.00 u 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 u 2.00 u 81 2000 NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7SB Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

COMPOUND

1.1.1- TRICHLOROETHANE
1.1- DICHLOROETHANE
1.1- DICHLOROETHENE
1.2- DICHLOROETHANE 
ACETONE
CARBON DISULFIDE 
CHLOROFORM 
METHYL CHLORIDE 
METHYL ETHYL KETONE 
METHYLENE CHLORIDE 
TOLUENE
TOTAL-1,2-DICHLOROETHENE* * 
TRICHLOROETHYLENE (TOE)

AREA 8 
POND

RED ROC>T CREEK SULFUR PLANT PONDS I WATER QUALITY CRITERIA

SW-0807 NJDEP USEPA (4) USEPA (4)
(Duplicate of SW-0602H SW-0602L SW-0610 SW-0613 SW-0614 SW-0615 FW-2 FRESH FRESH ’

aw-uoui i (3) ACUTE CHRONIC

1.00 U 1.00 u 1.00 U 1.00 u 1.00 U 1.00 u 1.00 u 127 NCA NCA
1.00 U 1.00 u 1.00 U 1.00 u 1.00 U 1.00 u 1 00 u NCA NCA NCA
1.00 U 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 4.81 NCA NCA
1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 0.291 118000 20000
8.00 u 26.00 u 9.00 u 11.00 u 5.00 u 10.00 u 38.00 NCA NCA NCA
1.00 u 2.00 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCA
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 5.67 28900 1240
2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u NCA NCA NCA

13.00 4.00 J 5.00 u 5.00 u 5.00 u 5.00 u 3.00 J NCA NCA NCA
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 2.49 NCA NCA
2.00 1.00 6.00 1.00 u 1.00 u 1.00 u 1.00 u 7440 NCA NCAl
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 592.00 NCA nca!
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.09 45000 2190o|

NOTES:
* NJDEP FW-2 Standard based on Trans-1,2-Dichloroelhene.
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:98 Surface Water Quality Standards
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

CENTRAL DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

COMPOUND
ISOLATED FRESHWATER PONDS UPGRADIENT 

PONDED AREA
WATER QUALITY CRITERIA

SW-1623 SW-1626
SW-1627 

(Duplicate of 
SW-1626)

SW-1621
NJDEP
FW-2
(3)

USEPA (4) 
FRESH 
ACUTE

USEPA (4) 
FRESH 

CHRONIC

1.1,1-TRICHLOROETHANE 1.00 U 2.00 U 2.00 U 1.00 u 127 NCA NCA
1,1-DICHLOROETHANE 1.00 U 2 00 U 2.00 U 1.00 u NCA NCA NCA
1,1-DICHLOROETHENE 1.00 U 2 00 U 2.00 U 1.00 u 4.81 NCA NCA
1,2-DICHLOROETHANE 1.00 U 2.00 U 2.00 U 1.00 u 0:291 118000 20000
ACETONE S.00 u 26:00 U 21.00 U 10.00 u NCA NCA NCA
CARBON DISULFIDE 1.00 u 2.00 U 2.00 U 1.00 u NCA NCA NCA
CHLOROFORM 1.00 u 2.00 U 2.00 U 1.00 u 5.67 28900 1240
METHYL CHLORIDE 2.00 u 4.00 U 4:00 U 2.00 u NCA NCA NCA
METHYL ETHYL KETONE 2.00 u 4.00 U 4,00 U 2.00 u NCA NCA NCA
METHYLENE CHLORIDE 1.00 u 2.00 U 2.00 U 1.00 u 2.49 NCA NCA
TOLUENE 1.00 u 2.00 U 2.00 U 1.00 u 7440 NCA NCA
TOTAL-1,2-DICHLOROETHENE* 1.00 u 2.00 U 200 U 1.00 u 592.00 NCA NCA
TRICHLOROETHYLENE (TCE) 1.00 u 2,00 U 2.00 U 1:00 u 1.09 45000 21900

NOTES:
* NJDEP FW-2 Standardbasedon Trans-1,2-Dlchloroethene.
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results, Including TICs, are in Appendix C.
(2) Refer toSaliriity Map (Figure,3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Wafer Quality Standards

(4) USEPA Water Quality Criteria, 1992.
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CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
I ISOLATED
I ESTUARINE PONDS

UPGRADIENT 
PONDED AREA

I WATER QUALITY CRITERIA I

NJDEP USEPA (4) USEPA (4)
SW-1622 SW-1625H SW-1625L SW-1624 SE-1

(3)
MARINE
ACUTE

MARINE
CHRONIC

1.1,1 -TRICHLOROETHANE 1 U 10.00 U 1.00 U 2 .00 U

r3^
NCA 31200 NCA

1,1 -DICHLOROETHANE 1 U 10.00 U 1.00 u 2.00 U NCA NCA NCA
1.1 -DICHLOROETHENE 1 U 10.00 U 1.00 u 2.00 U NCA NCA NCA
1,2-DICHLOROETHANE 1 U 10.00 U 1.00 u 2 .00 U 99 113000 NCA
ACETONE 2 U 20.00 U 9.00 U 4.00 U NCA NCA NCA
CARBON DISULFIDE 1 U 10.00 U 4.00 2.00 U NCA NCA NCA
CHLOROFORM 1 U 10.00 u 1.00 U 2.00 U 470 NCA NCA
METHYL CHLORIDE 2 U 20.00 U 2.00 U 4.00 U NCA NCA NCA
METHYL ETHYL KETONE 2 U 20.00 U 2 .00 U 4.00 U NCA NCA NCA
METHYLENE CHLORIDE 1 U 10.00 U 1.00 U 2 .00 U 1600 NCA NCA
TOLUENE 1 U 10.00 u 1.00 U 2.00 U 200000 6300 5000
TOTAL-1,2-DICHLOROETHENE 1 U 10.00 u 1.00 u 2.00 U NCA 224000 NCA
TRICHLOROETHYLENE (TCE) 1 U 10.00 u 1.00 u 2.00 U 81 2000 NCA

NOTES:
(1) Only compounds exceeding their MDL for al least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE(2)

ALL VALUES IN (ug/L)

r COMPOUND

1.1.1- TRICHLOROETHANE
1.1- DICHLOROETHANE
1.1- DICHLOROETHENE 

|l ,2-DICHLOROETHANE 
lACETONE 

■CARBON DISULFIDE 
■CHLOROFORM 
iMETHYL CHLORIDE

METHYL ETHYL KETONE
METHYLENE CHLORIDE
TOLUENE

AREA 16 ASSOCIATED DITCHES WATER QUALITY CRITERIA

SW-1628 NJOEP USEPA (4) USEPA (4)
SW-1611 SW-1612 SW-1613 SW-1615 SW-1616H SW-1616L SW-1617 SW-1618 (Duplicate of SE-1 MARINE MARINE

SW-1612) (3) ACUTE CHRONIC

1.00 U 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u NCA 31200 NCA
1.00 U 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00 u NCA NCA NCA
1.00 U 1:00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCA
1.00 U 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 99 113000 NCA
3.00 U 6:00 2.00 u 3.00 4.00 2.00 u 2.00 u 4.00 6.00 NCA NCA NCA
1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCA
1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1:00 u 470 NCA NCA
2.00 U 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u NCA NCA NCA
2.00 U 2.00 u 2.00 u 2.00 u 2.00 u 4.00 2.00 u 200 u 2.00 u NCA NCA NCA
100 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 4.00 1.00 u 1600 NCA NCA
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u TOO u 1.00 u 1.00 u 200000 6300 5000

IE 1:00 u 1.00 u 1.00 u 1.00 u 1.00 u 1:00 u 1.00 u T.OO u 1.00 u NCA 224000 NCA
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 81 2000 NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9BSurface Water Quality Standards;
(4) USEPA Water Quality Criteria, 1992.
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AREA 12 DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 12 DITCH | WATER QUALITY CRITERIA

SW-1201 SW-1202H SW-1202L SW-1203H SW-1203L
NJDEP

SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

1.1,1-TRICHLOROETHANE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U NCA 31200 NCA
1,1 -DICHLOROETHANE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U NCA NCA NCA
1,1 -DICHLOROETHENE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U NCA NCA NCA
1,2-DICHLOROETHANE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 99 113000 NCA
ACETONE 4.00 U 14.00 J 13.00 4.00 U 400 U NCA NCA NCA
CARBON DISULFIDE 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U NCA NCA NCA
CHLOROFORM 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 470 NCA NCA
METHYL CHLORIDE 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U NCA NCA NCA
METHYL ETHYL KETONE 4.00 U 4.00 U 4.00 U 4.00 U 4.00 U NCA NCA NCA
METHYLENE CHLORIDE 2.00 U 2.00 U 2.00 U 2.00 u 2.00 U 1600 NCA NCA
TOLUENE 2.00 U 2.00 U 2.00 U 2.00 u 2.00 U 200000 6300 5000
TOTAL-1,2-DICHLOROETHENE 2.00 U 2.00 U 2.00 U 2.00 u 2.00 U NCA 224000 nca|
TRICHLOROETHYLENE (TCE) 2.00 U 2.00 U 2.00 U 2.00 u 2.00 U 81 2000 nca|

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND

SW-1601H

1.1,1-TRICHLOROETHANE 1.00 u
1.1-DICHLOROETHANE 1.00 u
1,1-DICHLOROETHENE 1.00 u
1,2-DICHLOROETHANE 1.00 u
ACETONE 2.00 U
CARBON DISULFIDE 1.00 u
CHLOROFORM 1.00 u

METHYL CHLORIDE 2.00 U
METHYL ETHYL KETONE 2.00 U
METHYLENE CHLORIDE 1.00 u
TOLUENE 1.00 u
TOTAL-1,2-DICHLOROETHENE 1.00 u
TRICHLOROETHYLENE (TCE) 1.00 U

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results, including TICs, are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ugfL)
ESTUARINE

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
ASSOCIJ

DITCH
MED
ES

OLD RED ROOT CREEK WATER QUALITY CRITERIA

SW-1631 NJDEP USEPA (4) USEPA (4)
SW-1629 SW-1630 SW-1606 SW-1607 SW-1608 SW-1609H SW-1609L SW-1610 (Duplicate of SE-1 MARINE MARINE

SW-1609 <3) ACUTE CHRONIC

1.1,1-TRICHLOROETHANE 2.00 U 2.00 U 1.00 u 1.00 U 1.00 U 1.00 u 1.00 U 1.00 u 1.00 u NCA 31200 NCA
1,1-DICHLOROETHANE 2.00 u 2.00 U 1.00 u 1.00 U 1.00 U 1.00 u 1.00 U 1.00 u 1.00 U NCA NCA NCA
1,1 -DICHLOROETHENE 2.00 u 2.00 U 1.00 U 1.00 U 1.00 u 1.00 u 1.00 U 1.00 u 1.00 U NCA NCA NCA
1,2-DICHLOROETHANE 2.00 u 2.00 U 1.00 U 1.00 U 1.00 U 1.00 u 1.00 U 1.00 u 1.00 U 99 113000 NCA
ACETONE 12.00 u 13.00 U 2.00 u 3.00 U 2.00 u 4.00 u 5.00 u 6.00 u 4.00 u NCA NCA NCA
CARBON DISULFIDE 2.00 2.00 u 1.00 U 1.00 U 1.00 u 1.00 u 3.00 J 1.00 u 1.00 U NCA NCA nca|
CHLOROFORM 2.00 u 2.00 u 1.00 U 1.00 U 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 470 NCA NCA
METHYL CHLORIDE 4.00 u 4.00 u 2.00 U 2.00 U 2.00 u 2.00 u 2.00 U 2.00 u 2.00 u NCA NCA NCA
METHYL ETHYL KETONE 4.00 U 4.00 u 2.00 U 2.00 U 2.00 u 2.00 u 2.00 u 2.00 u 2.00 u NCA NCA nca!
METHYLENE CHLORIDE 2.00 u 2.00 u 1.00 U 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1600 NCA nca|

TOLUENE 2.00 u 2.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 200000 6300 soool
TOTAL-1,2-DICHLOROETHENE 2.00 u 2.00 u 8.00 3.00 1.00 1.00 u 2.00 1.00 u 2.00 NCA 224000 ncaI
TRICHLOROETHYLENE (TCE) 2.00 u 2.00 u 4.00 2.00 1.00 1.00 u 1.00 1.00 u 1.00 81 2000 nca|

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (UgA.)

COMPOUND
AREA 18 
DITCHES

AREA 19
FOREST. WETLAND

AREA 19 NE WETLANDS OLD RED
ROOT CREEK

I WATER QUALITY CRITERIA

I NJDEP USEPA (4) USEPA(4)
SW-1614 SW-1903 SW-1908 SW-1909 SW-1910 SW-1604 SW-1605 FW-2 FRESH FRESH

O) ACUTE CHRONIC

1,1,1-TRICHLOROETHANE 1.00 U 1.00 U 2:00 U 1.00 u 0:40 J 1.00 u 1.00 u 127 NCA NCA
1,1-DICHLOROETHANE 1.00 U 1.00 U 2.00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCA
1,1 -DICHLOROETHENE 1.00 U 1.00 U 2:00 u 1.00 u 1.00 u 1.00 U 1.00 u 4.81 NCA NCA
1,2-DICHLOROETHANE 1.00 U 1.00 U 2.00 u 1.00 u 1.00 u 1.00 U 1.00 u 0.291 118000 20000
ACETONE 8.00 8.00 U 17 00 u 5.00 u 6:00 u 3.00 u 4.00 NCA NCA nca|

CARBON DISULFIDE 1.00 U 1.00 2:00 u 1.00 u 1.00 u 1.00 u 1.00 u NCA NCA NCa|

CHLOROFORM 1.00 U 1.00 U 2.00 u 1.00 u 1.00 u 1.00 u 1.00 u 5.67 28900 1240|

METHYL CHLORIDE 2.00 U 2.00 U 5.00 u 2.00 u 2.00 u 2.00 u 2.00 u NCA NCA nca|

METHYL ETHYL KETONE 2.00 U 5.00 U 12.00 u 5.00 u 5.00 u 2:00 u 2.00 u NCA NCA ncaI

METHYLENE CHLORIDE 1.00 U 2.00 U 9.00 u 4.00 u 6.00 u 1.00 u 1.00 u 2.49 NCA NCA
TOLUENE 2.00 0.10 J 2.00 u 1.00 u 0.10 J 1.00 u 1.00 u 7440 NCA nca|

TOTAL-1,2-DICHLOROETHENE* 1.00 0 1.00 U 70.00 1.00 10.00 1 00 u 1.00 592.00 NCA ncaI

TRICHLOROETHYLENE (TCE) 1.00 U 1.00 U aoo ?,00 1.00 u 1.00 u 100 45000 21900I

NOTES:
* NJDEP FW-2 Standard based on Traits-1,2-Oichloroethene.
(1) Only compoundsexceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salintty Map (Figure 3-2) and Appendix A lo determine extent of freshwater andestuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards
(4) USEPA Water Quality Criteria, 1992.
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OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
I Ap

SOUTHWE

SW-1906

IEA19
ST WETLANDS

SOUTHWIEST DITCH WATER QUALITY CRITERIA

SW-1911 
(Duplicate of 

SW-1906)
SW-1216H SW-1215L SW-1216H SW-1216L SW-1619 SW-1620

NJDEP
SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

1.1.1- TRICHLOROETHANE
1.1- DICHLOROETHANE
1.1- DICHLOROETHENE
1.2- DICHLOROETHANE
ACETONE
CARBON DISULFIDE
CHLOROFORM
METHYL CHLORIDE
METHYL ETHYL KETONE 
METHYLENE CHLORIDE
TOLUENE
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE)

1.00 U 
1.00 U 
1.00 U 
1.00 U 

11.00 U
1.00 u
1.00 u
2.00 U
5.00 U
5.00 U
1.00 U 
1.00 U
1.00 u

1.00 U 
1.00 U 
1.00 U 
1.00 U 

10.00 U 
1.00 U
1.00 u
2.00 U
5.00 U
3.00 U 
0.10 J
1.00 U
1.00 u

1.00 U
1.00 u 
1.00 u
1.00 u
2.00 U
1.00 u
1.00 u
2.00 U
2.00 U
1.00 U
1.00 u 
1.00 u 
1.00 u

,1.00 U 
1.00 U 
1.00 U
1.00 u
2.00 U
1.00 u
1.00 u
2.00 U
2.00 U
1.00 U
1.00 u 
1.00 u 
1.00 u

1.00 U 
1.00 U 
1.00 U
1.00 U
2.00 U
1.00 U
1.00 u
2.00 U
2.00 U
1.00 U 
1.00 U
1.00 u 
1.00 u

1.00 u 
1.00 u
1.00 U
1.00 U
5.00 U
1.00 U
1.00 U
2.00 U
2.00 U
1.00 U 
1.00 U 
1.00 U
1.00 u

2.00 U 
2.00 U 
2.00 U 
2.00 U 

15.00 U 
2.00 U
2.00 U
4.00 U
4.00 U
2.00 U 
2.00 U 
2.00 U 
2.00 U

1.00 u 
1.00 u 
1.00 u
1.00 U
2.00 U
1.00
1.00 u
2.00 U
2.00 U
1.00 u 
1.00 u 
1.00 u 
1.00 u

NCA
NCA
NCA

99
NCA
NCA
470

NCA
NCA
1600

200000
NCA

81

31200
NCA
NCA

113000
NCA
NCA
NCA
NCA
NCA
NCA
6300

224000
2000

NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
5000
NCA
NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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COUNTY PARK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (uglL)

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON. NEW JERSEY

COMPOUND
AREA 10 SOUTHERN 

BORDER DITCH
OPEN LAWN DITCH WESTERN 

BOUNDARY DITCH

I

WATER QUALITY CRITERIA 1

SW-1006 SW-1902 SW-1004 SW-1005
SW-1012 

(Duplicate of 
SW-1005)

SW-1001 SW-10W
NJDEP
FW-2

(3)

USEPA (4) 
FRESH 
ACUTE

USEPA (4) I 
FRESH 

CHRONIC

1,1,1-TRICHLOROETHANE 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 u 127 NCA NCA
1,1-DlCHLOROETHANE 1.00 U 1.00 U 1.00 U 1:00 U 1.00 U 1.00 U 1.00 u NCA NCA NCA
1,1 -DICHLOROETHENE 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 u 4.81 NCA NCA
1,2-DICHLOROETHANE 0.30 =J 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 u 0 291 118000 20000
ACETONE 5.00 u 9.00 u 5.00 U 6:00 U 5.00 U 5.00 U 5.00 u NCA NCA NCA
CARBON DISULFIDE 1.00 u 1.00 u 1.00 U 1.00 U 1.00 u 1.00 U 1.00 u NCA NCA NCA
CHLOROFORM 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 5.67 28900 1240
METHYL CHLORIDE 2.00 u 2.00 u 2.00 U 2.00 u 2.00 u 2.00 u 2.00 u NCA NCA NCA
METHYL ETHYL KETONE 5.00 u 5.00 u 5.00 U 5.00 u 5:00 u 500 u 5.00 u NCA NCA NCA
METHYLENE CHLORIDE 2.00 u 2.00 u 2.00 U 2:00 u 2:00 u 2.00 u 2.00 u 2.49 NCA NCA
TOLUENE 1.00 u 1.00 u 1.00 U 1.00 u 1.00 u 1.00 u 1.00 u 7440 NCA NCA
TOTAL-1,2-DICHLOROETHENE* 1.00 u 1.00 u 1.00 U 1:00 u 1.00 u 1.00 u 1.00 u 592.00 NCA NCA
TRICHLOROETHYLENE (fCE) 0:20 J 1.00 u 1.00 U 1.00 u 1.00 u 0.10 J 1.00 u 1.09 45000 21900

NOTES:
* NJDEP FW-2 Standard based on Trans-1,2-Dichloroethene.
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards
(4) USEPA Water Quality Criteria, 1992.
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OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-1
VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

AREA 19 WATER QUALITY CRITERIA I
COMPOUND I SOU1rHWESTERN WETLANDS

SW-1912 NJDEP USEPA (4) USEPA (4)
SW-1904 SW-1905 (Duplicate of FW-2 FRESH FRESH

SW-1904) (3) ACUTE CHRONIC

1,1,1-TRICHLOROETHANE 1.00 U 1.00 u 1.00 u 127 NCA NCA
1,1 -DICHLOROETHANE 1.00 U 1.00 u 1.00 u NCA NCA NCA
1.1 -DICHLOROETHENE 1.00 U 1.00 u 1.00 u 4.81 NCA NCA
1,2-DICHLOROETHANE 1.00 u 1.00 u 1.00 u 0.291 118000 20000
ACETONE 5.00 u 11.00 u 14.00 u NCA NCA NCA
CARBON DISULFIDE 1.00 u 1.00 u 1.00 u NCA NCA NCA
CHLOROFORM 1.00 u 1.00 u 1.00 u 5.67 28900 1240
METHYL CHLORIDE 2.00 u 2.00 u 2.00 u NCA NCA NCA
METHYL ETHYL KETONE 5.00 u 5.00 u 5.00 u NCA NCA NCA
METHYLENE CHLORIDE 3.00 u 6.00 u 2.00 u 2.49 NCA NCA
TOLUENE 1.00 u 1.00 u 0.10 J 7440 NCA NCA
TOTAL-1,2-DICHLOROETHENE 1.00 u 1.00 u 1.00 u NCA NCA NCA
TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 1.09 45000 21900

NOTES:

(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards
(4) USEPA Water Quality Criteria, 1992.
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EAST DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ugA.)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
EAST DITCH I UNNAMED

I TRIBUTARY
WATER QUALITY CRITERIA

SW-1402 SW-1403 SW-1404 SW-140S SW-1406 SW-1410
NJDEP
FW-2

(3)

USEPA (4) 
FRESH 
ACUTE

USEPA (4) 
FRESH 

CHRONIC

4-METHYLPHENOL 10 U 11 u 10 U 10 u 10 u 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 10 U 11 u 10 U 10 u 10 u 10 u 0.0028 NCAi NCA
BENZO(A)PYRENE 10 U 11 u 10 U 10 u 10 u 10 u 0:0028 NCA NCA
BENZO{B)FLUORANTHENE 10 U 11 u 10 U 10 u 10 u 10 u 0.0028 NCA NCA
BE NZO(K) FLUORANTHENE 10 U 11 u 10 U 10 u 10 u 10 u 0.0028 NCA NCA
BENZYL BUTYL PHTHALATE 10 U 11 u 10 U 10 u 10 u 10 u 239 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 10 U 11 u 10 U 34 U 10 u 10 u 1.76 NCA nca|

CHRYSENE 10 U 11 u 10 U 10 u 10 u 10 u 0.0028 NCA NCAi
DI-N-BUTYL PHTHALATE 10 u 11 u 10 u 10 u 10 u 10 u 3530 NCA NCAI
DIETHYL PHTHALATE 10 u 11 u 10 u 10 u 10 u 10 u 21200 NCA NCA
FLUORANTHRENE 10 u 11 u 10 u 10 u 10 u 10 u 310 3980 NCA
INDENO(1,2.3-C,D)PYRENE 10 u 11 u 10 u 10 u 10 u 10 u 0.0028 NCA NCA
PHENANTHRENE 10 u 11 u 10 u 10 u 10 u 10 u NCA NCA NCA
PHENOL 10 u 11 u 10 u 10 u 10 u 10 u 20900 10200 2560

IPYRENE 10 U 11 u 10 u 10 u 10 u 10 u 797 NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendjx C.
(2) Refer to Salinity Map (Figure 3-2) end Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7DB Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1992.
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EAST DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
EAST DITCH UNNAMED TRIBUTARY WATER QUALITY CRITERIA 1

NJDEP USEPA (4) USEPA (4) I
SW-1407 SW-1408H SW-1408L SW-1411 SW-1412 SE-1

(3)
MARINE
ACUTE

MARINE
CHRONIC

4-METHYLPHENOL 10 U 10 UJ 10 U 10 U 11 u NCA NCA NCA
BENZO(A)ANTHRACENE 10 U 10 U 10 u 10 u 11 u 0.031 NCA NCA
BENZO(A)PYRENE 10 U 10 U 10 u 10 u 11 u 0.031 NCA NCA
BENZO(B)FLUORANTHENE 10 u 10 U 10 u 10 u 11 u 0.031 NCA NCA
BENZO(K)FLUORANTHENE 10 u 10 U 10 u 10 u 11 u 0.031 NCA NCA
BENZYL BUTYL PHTHALATE 10 u 10 u 10 u 10 u 11 u 416 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 10 u 10 u 10 u 10 u 11 u 5.92 NCA NCA
CHRYSENE 10 u 10 u 10 u 10 u 11 u 0.031 NCA NCA
DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 11 u 15700 NCA NCA
DIETHYL PHTHALATE 10 u 10 u 10 u 10 u 11 u 111000 NCA NCA
FLUORANTHRENE 10 u 10 u 10 u 10 u 11 u 393 40 16
INDENO(1,2,3-C,D)PYRENE 10 u 10 u 10 u 10 u 11 u 0.031 NCA nca!
PHENANTHRENE 10 u 10 u 10 u 10 u 11 u NCA NCA ncaI
PHENOL 10 u 10 UJ 10 u 10 u 11 u 4600000 5800 NCaI
PYRENE I 10 u 10 u 10 u 10 u 11 u 8970 NCA nca|

NOTES:
(1) Only compounds exceeding their MOL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND
BLACK DITCH WATER QUALITY CRITERIA

SW-0617L SW-0618H SW-0618L SW-0619H SW-0619L
SW-0620 

(Duplicate of 
SW-0619)

nJdep

SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

4-METHYLPHENOL 10 LI 10 U 10 U 10 u 10 u 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 10 U 10 U 10 U 10 UJ 10 u io u 0.031 NCA NCA
BENZO(A)PYRENE 10 U 10 U 10 u ! 10 UJ 10 u 10 u 0.031 NCA NCA
BENZO(B)FLUORANTHENE 10 U 10 U 10 u io Uj 10 u 10 u 0.031 NCA NCA
BENZO(K)FLUORANTHENE 10 u 10 U 10 u io uj; 10 u 10 u 0.031 NCA NCA
BENZYL BUTYL PHTHALATE 10 u 10 U 10 U 10 UJ 10 u 10 u 416 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 10 u 10 U 10 U 10 UJ 10 u 10 u 5.92 NC/^ NCA
CHRYSENE 10 u 10 U 10 u 10 UJ 10 u 10 u 0:031 NCA NCA
DI-N-BUTYL PHTHALATE 10U 10 u 10 u 10 UJ 10 u 10 u 15700 NCA NCA
DIETHYL PHTHALATE 1 J 10 u 10 u 10 UJ 10 u 10 u 111000 NCA NCA
FLUORANTHRENE 10 u 10 u 10 U 10 UJ 10 U : 10 u 393 40 16
INDENO(1,2,3-C,D)PYRENE 10 u 10 u 10 U 10 UJ 10 u 10 u 0:031 NCA NCAi
PHENANTHRENE 10 u 10 u 10 u 10 UJ 10 u 10 u NCA NCA NCA
PHENOL 10 u 10 u 10 U 10 U 10 u 10 u 4600000 5800 NCA
PYRENE 10 u 10 u 10U io Uj 10 u 10 u 8970 NCA NCA
NOTES:
(1) Onlycompounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in AppendixC.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations,
(3) From NJAC 7:9B Surface Water Quality Standards:
(4) USEPA Water Quality Criteria, 1992.
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BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
BLACK DITCH WATER QUALITY CRITERIA |

SW-0506H SW-0506L SW-0507H SW-0507L SW-0616H SW-0616L SW-0617H
NJDEP

SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) |
MARINE |

CHRONIC i

4-METHYLPHENOL 10 U 10 U 10 u 10 U 10 U 10 U 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 10 U 10 U 10 u 10 U 10 u 10 u 10 u 0.031 NCA nca|
BENZO(A)PYRENE 10 U 10 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA NCAI
BENZO(B)FLUORANTHENE 10 U 10 u 10 u 10 U 10 u 10 u 10 u 0.031 NCA nca|
BENZO(K)FLUORANTHENE 10 U 10 u 10 u 10 U 10 u 10 u 10 u 0.031 NCA NCAI
BENZYL BUTYL PHTHALATE 10 U 10 u 10 u 10 u 10 u 10 u 10 u 416 NCA NCAf
BIS(2-ETHYLHEXYL) PHTHALATE 10 U 10 u 10 u 1 J 10 u 10 u 10 u 5.92 NCA NCAl
CHRYSENE 10 U 10 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA nca!
DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 15700 NCA ncai
DIETHYL PHTHALATE 10 u 10 u 10 u 10 u 2 J 10 u 1 J 111000 NCA NCAI
FLUORANTHRENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 393 40 16B
INDENO(1,2,3-C,D)PYRENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA NCAI
PHENANTHRENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u NCA NCA NCAI
PHENOL 10 u 1 J 10 u 10 u 10 u 10 u 10 u 4600000 5800 NCAI
PYRENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 8970 NCA NCAI

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ugO.)

1 COMPOUND AREA 18 B STREAM I WATER QUALITY CRITERIA 1

SW-1818 NJDEP i USEPA(4) USEPA (4)
SW-1803 SW-1804 SW-1805 SW-1B06 SW-1807 SW-180S SW-1809 : (Duplicate of FW-2 FRESH FRESHL—= SW-1809) (3) ACUTE CHRONIC

W-METHYLPHENOL 10 U To U 10 u 10 u 10 U 11 u 10 u i 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 10 U 10 u 10 u 10 u 10U 11 u 10 u 10 u 0:0028 NCA NCA
BENZO(A)PYRENE IS U 10 u 10 U : 10 u 10U . 11 u 10 u 10 u 0.0028 NCA NCA
BENZO(B)FLUORANTHENE 10 U 10 U ! 10 u 10 U 1 10U . n*u 10 u 10 u 0:0028 NGA nca|
BENZO(K)FLUORANTHENE 10 U 10 U : 10 u 10 u io u : S 11 u 10 u 10 u 0.0028 NCA ncaI
BENZYL BUTYL PHTHALATE 10 U 10 U ! iou 10 u ' 10 u 11 u 10U 10 u 239 NCA nca|
BIS(2-ETHYLHEXYL) PHTHALATE 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 1.76 NCA nca|
CHRYSENE 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 0.0028 NCA ncaI
DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 3530 NCA ncaI
DIETHYL PHTHALATE 10 u ! 10 u 10 u 10 u 10 u 11 u 10 u 10 u 21200 NCA ncaI
FLUORANTHRENE 10 u 10 u 10 U 10 u 10U 11 u 10 u 10 u 310 3980 ncaI
INDENO(1,2,3-C,D)PYRENE 10 u 10 u 10 0 10 u 10 u 11 u 10 u 10 u 0.0028 NCA ncaI
[PHENANTHRENE 10 u io u 10 u 10 u 10 u 11 u 10 u 10 u NCA NCA nca|
IPHENOL 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 20900 10200 256o|
'pyrene

10 u 10 u 10 u 10 u 10U 11 u 10 U ! 10 U 1 797 NCA ncaI

NOTES:

(1) Only compounds exceeding Iheir MDL for at least one location are Included. Complete results, including TICs, are in Appendix C
(2) Refer toSalinlty Map (Figure 3-2) and Appendix A to determine-extent of freshwater and estuarine-locations.
(3) From NJAC 7SB Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND

AREA4 1
DITCH I

AREA 5 POND BLACK DITCH WATER QUALITY CRITERIA

SW-0406 SW-0501 SW-0502 SW-0503 SW-0504 SW-0407 SW-0408 SW-050SH SW-0505L
NJDEP
FW-2

(3)

USEPA (4) 
FRESH 
ACUTE

USEPA (4) 
FRESH 

CHRONIC

4-METHYLPHENOL
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZYL BUTYL PHTHALATE 
BIS(2-ETHYLHEXYL) PHTHALATE 
CHRYSENE
DI-N-BUTYL PHTHALATE
DIETHYL PHTHALATE 
FLUORANTHRENE
INDENOfl ,2,3-C,D)PYRENE 
PHENANTHRENE
PHENOL
PYRENE

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 u
10 u
10 u
10 u
10 U
10 u
10 u
10 u

10 u 
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

10 u
10 U 
10 U 
10 U
10 U
10 U
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

10 U
10 U
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

10 u
10 u
10 u
10 u
10 u
10 u

1 J
10 u
10 u

1 J
10 u
10 u
10 u
2 J

10 u

10 U
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

10 u 
10 u
10 u
10 u
10 u
10 u

1 J
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

10 u
10 u
10 u
10 u
10 u
10 u
1J

10 u
10 u
10 u
10 u
10 u
10 u

1 J
10 u I

NCA
0.0028
0.0028
0.0028
0.0028

239
1.76

0.0028
3530

21200
310

0.0028
NCA

20900
797

NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
3980
NCA
NCA

10200
NCA

NCA
nca|
ncaI
nca|
ncaI

NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
2560
NCAI

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.



TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL- EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

COMPOUND
AREA 8 POND AREA 20 1 WATER QUALITY CRITERIA 1

SW-0801 SW-0802 SW-0803 SW-0804 SW-0805 SW-080S
SW-0807 

(Duplicate of SW-2001
9 NJDEP 

FW-2
USEPA (4) 

FRESH
USEPA,(4) I 

FRESH
SW-0801) I (3) ACUTE CHRONIC

4-METHYLPHENOL 10 U 10 u 10 u 11 u 11 U 10 u 11 U 10 U NCA NCA NCA
NCA

BENZO(A)ANTHRACENE 10 U 10 u 10 u 11 U 11 U 10 u 11 U 10 u j 0.0028 NCA
BENZO(A)PYRENE 10 U 10 u 10 u 11 u 11 U io u 11 U 10 u 1 00028 NCA NCABENZO(B)FLUORANTHENE 10 U 10 u TO U 11 u 11 U 10 u 11 U 10 u 1 0.0028 NCA NCABENZO(K)FLUORANTHENE 10 U 10 u 10 u 11 u 11U 10 u 11 U 10 u 1 0,0028 NCA NCA
BENZYL BUTYL PHTHALATE 10 U 10 U 10 u 11 u 11 U 10 u 11 U io U 1 239 NCA NCA|BIS(2-ETHYLHEXYL) PHTHALATE 10 U 10 u 10 U : 11 u 11 U 10 u 11 U 10 u 1 1.76 NCA NCA

{CHRYSENE 10 U 10 u 10 u 11 u 11 U 10 u 11 u 10 Li 0.0028 NCA NCAJDI-N-BUTYL PHTHALATE 10 U 10 u 10 u 11 u 11 U 10 u 11 u 3 J 3530 NCA NCAJDIETHYl PHTHALATE 10 u 10 u 10 u 11 u 11 U 10 u 11 u 10 u 21200 NCA NCAFLUORANTHRENE 10 u 10 u 10 u 11 u 11 U 10 u 11 u 10 u 310 3980 NCAINDENO(1,2,3-C,D)PYRENE 10 U 10 u 10 u 11 u 11 U 10 u 11 u 10 u 0.0028 NCA NCA
NCA

PHENANTHRENE 10 u 10 u 10 u 11 u 11 u 10 u 11 u 10 u NCA NCA
PHENOL 10 u 10 u 10 u 11 u 11 u 10 u 11 u 1 J 20900 10200 2560PYRENE 10 u 10 u 10 u 11 u 11 u 10 u 11 u 10 u 797 NCA 5I z

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7198 Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

| COMPOUND AREA 18C STREAM I WATER QUALITY CRITERIA

1

SW-1810 SW-1811
NJDEP USEPA (4) USEPA (4) 

FRESH 
CHRONIC

SW-1812 SW-1813 SW-1814 SW-1815 SW-1816 SW-1817 FW-2
I (3)

FRESH
ACUTE

4-METHYLPHENOL 10 U 10 u 10 u 10 U 10 u 11 u 10 u 10 u NCA NCA NCA
MCA

BENZO(A)ANTHRACENE 10 u 10 u 10 u 10 U 10 u 11 u 10 u 10 u 0.0028 NCABENZO(A)PYRENE 10 u 10 u 10 u 10 U 10 u 11 u 10 u 10 u 0.0028 MCA NCA
NCA

BENZO(B)FLUORANTHENE 10 u 10 u 10 u 10 U 10 u 11 u 10 u 10 u 0.0028 MCA
BENZO(K)FLUORANTHENE 10 u 10 u 10 u 10 U 10 u 11 u 10 u 10 u I 0 0028 MCA NCA

NCA
BENZYL BUTYL PHTHALATE 10 u 10 u 10 u 10 U 10 u 11 u 10 u 10 u I 239 MCA
BIS(2-ETHYLHEXYL) PHTHALATE 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 1.76 NCA MCACHRYSENE 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 0.0028 NCA MQADI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 3530 NCA MCADIETHYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 21200 NCA MCAFLUORANTHRENE 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 310 3980 MCAINDENO(1,2.3-C,D)PYRENE 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 0.0028 NCA MCAPHENANTHRENE 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u NCA NCA NCAPHENOL 10 u 10 u 10 u 10 u 10 u 11 u 10 u 10 u 20900 10200 2560PYRENE 10 u 10 u 10 u 10 u 10 u 11 u 10 u

— - - - U.—
10 u 797 NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ugTL)

COMPOUND

4-METHYLPHENOL 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZYL BUTYL PHTHALATE 
BIS(2-ETHYLHEXYL) PHTHALATE 
CHRYSENE
DI-N-BUTYL PHTHALATE
DIETHYL PHTHALATE 
FLUORANTHRENE 
INDENO(1,2,3-C,D)PYRENE 
PHENANTHRENE

NOTES:
(1) Only compounds exceeding their MDL lor at least one location are included. Complete results, including TICs, are in Appendix C:
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
0) From NJAC 7SB Surface-Water Quality Standards.
(4) USEPA Water Quality Criteria. 1992.
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RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
RED ROOT CREEK WATER QUALITY CRITERIA

[ NJDEP USEPA (4) USEPA (4)
SW-0601H SW-0601L SW-0603H SW-O603L SW-0604H SW-0604L SW-0605H SW-0605L SE-1

(3)
MARINE
ACUTE

MARINE
CHRONIC

4-METHYLPHENOL 11 U 11 u 10 U 11 U 10 U 10 U 11 u 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 11 U 11 u 10 U 11 U 10 U 10 u 11 u 10 u 0.031 NCA NCA
BENZO(A)PYRENE 11 U 11 u 10 U 11 U 10 U 10 u 11 u 10 u 0.031 NCA NCA
BENZO(B)FLUORANTHENE 11 U 11 u 10 U 11 U 10 U 10 u 11 u 10 u 0.031 NCA NCA
BENZO(K)FLUORANTHENE 11 U 11 u 10 u 11 U 10 U 10 u 11 u 10 u 0.031 NCA NCA
BENZYL BUTYL PHTHALATE 11 u 11 u 10 u 11 U 10 U 10 u 11 u 10 u 416 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 1J 11 u 10 u 11 U 10 u 10 u 11 u 10 u 5.92 NCA NCA
CHRYSENE 11 u 11 u 10 u 11 U 10 u 10 u 11 u 10 u 0.031 NCA NCA
DI-N-BUTYL PHTHALATE 11 u 11 u 10 u 11 U 10 u 10 u 11 u 10 u 15700 NCA NCA
DIETHYL PHTHALATE 11 u 11 u 10 u 11 U 10 u 10 u 11 u 10 u 111000 NCA NCA
FLUORANTHRENE 11 u 11 u 10 u 11 U 10 u 10 u 11 u 10 u 393 40 16
INDENO(1,2,3-C,D)PYRENE 11 u 11 u 10 u 11 U 10 u 10 u 11 u 10 u 0.031 NCA NCA
PHENANTHRENE 11 u 11 u 10 u 11 U 10 u 10 u 11 u 10 u NCA NCA NCA
PHENOL 11 u 11 u 10 u 2 J 10 u 10 u 11 u 10 u 4600000 5800 nca|

PYRENE 11 u 11 u 10 u 11 U 10 u 10 u 11 u 10 u 8970 NCA nca|

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1992.



RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE-WATER (1)

FORMER RARITAN, ARSENAL • EDISON, NEW JERSEY

COMPOUND
SULFUR PLANT 

PONDS
WATER QUALITY CRITERIA

NJDEP USEPA(4) USEPA (4)
SW-0614 SW-0615 FW-2 FRESH FRESH

l?L ACUTE CHRONIC

4-METHYLPHENOL 10 U 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 10 U 10 u 0.0028 NCA NCA

gBENZO(A)PYRENE 10 U 10 u 0.0028 NCA NCA
§BENZO(B)FLUORANTHENE 10 U 10 u 0.0028 NCA NCA
lBENZO(K)FLUORANTHENE 10 U 10 u 0.0028 NCA NCA
SBENZYL BUTYL PHTHALATE 10 U 10 u 239 NCA NCA
JBIS(2-ETHYLHEXYL) PHTHALATE 61 10 u t 76 NCA NCA
CHRYSENE 10 u 10 u 0.0028 NCA NCA
DI-N-BUTYL PHTHALATE 10 u 10 u 3530 NCA NCA
DIETHYL PHTHALATE 10 u 10 u 21200 NCA NCA
FLUORANTHRENE 10 U ; 10 u 310 3980 NCA
INDENO(1,2,3-C,D)PYRENE 10 u 10 u 0.0028 NCA ncaI
PHENANTHRENE 10 u 10 u NCA NCA nca!
PHENOL 1 J 10 u 20900 10200 256of

Ipyrene 1 10 u 10 u I 797 NCA __________mi
NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TlCs, are in Appendix C.
(2) Refer toSalinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
LOWER ARE/ 18B STREAM RED ROOT CREEK I SULFUR PLANT

I PONDS
WATER QUALITY CRITERIA

SW-0101 SW-0102 SW-0103 SW-0104 SW-0602H SW-0602L SW-0610 SW-0613
NJDEP
FW-2

(3)

USEPA (4) 
FRESH 
ACUTE

USEPA (4) 
FRESH 

CHRONIC

4-METHYLPHENOL 10 u 11 U 10 U 12 U 20 11 U 10 U 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 10 u 11 U 10 u 12 u 11 U 11 U 10 U 10 u 0.0028 NCA NCA
BENZO(A)PYRENE 10 u 11 U 10 u 12 U 11 U 11 U 10 U 10 u 0.0028 NCA NCA
BENZO(B)FLUORANTHENE 10 u 11 U 10 u 12 U 11 U 11 U 10 U 10 u 0.0028 NCA NCA
BENZO(K) FLUORANTHENE 10 u 11 U 10 u 12 U 11 U 11 U 10 u 10 u 0.0028 NCA NCA
BENZYL BUTYL PHTHALATE 10 u 11 U 10 u 12 U 11 U 11 U 10 u 10 u 239 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 10 u 11 u 10 u 12 U 11 U 4 J 10 u 10 u 1.78 NCA NCA
CHRYSENE 10 u 11 u 10 u 12 U 11 U 11 U 10 u 10 u 0.0028 NCA NCA
DI-N-BUTYL PHTHALATE 10 u 11 u 10 u 12 U 11 U 11 U 10 u 10 u 3530 NCA NCA
DIETHYL PHTHALATE 10 u 11 u 10 u 12 U 11 U 11 U 10 u 10 u 21200 NCA NCA
FLUORANTHRENE 10 u 11 u 10 u 12 U 11 U 11 U 10 u 10 u 310 3980 NCA
INDENO(1,2,3-C,D)PYRENE 10 u 11 u 10 u 12 U 11 U 11 U 10 u 10 u 0.0028 NCA NCA
PHENANTHRENE 10 u 11 u 10 u 12 U 11 U 11 u 10 u 10 u NCA NCA NCA
PHENOL 10 u 11 u 10 u 12 U 11 U 11 u 2 J 10 u 20900 10200 2560
PYRENE 10 u 11 u 10 u 12 U 11 U 11 u 10 u 10 u | 797 NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND
UPGRADIENT

POND
ISOLATED ESTUARINE 

POND

SW-1624 SW-1S22 SW-162SH SW-1625L
NJDEP

SE-1

(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

4-METHYLPHENOL 10 U 10 u 10 u 1 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 10 U 10 u 10 u 10 u 0.031 ncA NCA
BENZO(A)PYRENE 10 U 10 u 10 u 10 u 0.031 NCA NCA
BENZO(B)FLUORANTHENE 10 U 10 u 10 u 10 u 0.031 NCA NCA
BE NZO(K) FLUORANTHENE 10 U 10 u 10 u 10 u 0.031 NCA NCA
BENZYL BUTYL PHTHALATE 10 U 10 u 10 u 10 u 416 NCA NCA
B1S(2-ETHYLHEXYL) PHTHALATE 10 U 10 u 10 u 10 u 5.92 NCA NCA
CHRYSENE 10 U 10 u 10 u 10 u 0.031 NCA NCA
DI-N-BUTYL PHTHALATE 10 U 10 u 10 u 10 u 15700 NCA NCA
DIETHYL PHTHALATE 10 U 10 u 10 u 10 u mood NCA NCA
FLUORANTHRENE 10 u 10 u 10 u 10 u 393 40

16l

INDENO(1,2,3-C,D)PYRENE 10 u 10 u 10 u 10 u 0.031, NCA ncaI
PHENANTHRENE 10 u 10 u 10 u 10 u NCA NCA ncaI
PHENOL 10 u 10 u 10 u 10 u 4600000 5800 ncaI
IPYRENE 10 u 10 u 10 u 10 u 8970 NCA ncaI

WATER QUALITY CRITERIA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including: TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:98 Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

CENTRAL DITCH B WATER QUALITY CRITERIA

SW-1101H SW-1101L SW-1102H SW-1102L SW-1103H SW-1103L SW-1104H SW-1104L
NJDEP

SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

4-METHYLPHENOL 10 U 10 u 10 u 10 u 10 u 10 u 10 u 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 10 U 10 u 10 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA NCA
BENZO(A)PYRENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA NCA
BENZO(B)FLUORANTHENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA NCA
BENZO(K)FLUORANTHENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA NCA
BENZYL BUTYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 416 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 10 u 10 u 18 U 10 u 10 u 10 u 10 u 10 u 5.92 NCA NCA
CHRYSENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA NCA
DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 15700 NCA NCA
DIETHYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 111000 NCA NCA
FLUORANTHRENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 393 40 16
INDENO(1,2,3-C,D)PYRENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA NCA
PHENANTHRENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u NCA NCA NCA
PHENOL 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 4600000 5800 nca|
PYRENE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u I 8970 NCA ncaB

NOTES:
(1) Only compounds exceeding Iheir MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 
FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

AREA 12 DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND
AREA 12 DITCH WATERQUALITY CRITERIA

SW-1201 SW-1202H SW-1202L SW-1203H SW-1203L
NJDEP

SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

4-METHYLPHENOL 11 U 10 U 10 U 10 U 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 11 U 10 u 10 u 10 u 10 u 0.031 NCA NCA
BENZO(A)PYRENE 11 U 10 U 10 u 10 u 10 u 0.031 NCA NCA
BENZO(B)FLUORANTHENE 11 U 10 U 10 u 10 u 10 u 0.031 NCA NCA
BENZO(K)FLUORANTHENE 11 U 10 U 10 u 10 u 10 u 0.031 NCA NCA
BENZYL BUTYL PHTHALATE 11 U 10 U 10 u 10 u 10 u 416 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 11 u 10 U 10 u 10 u 10 u 5.92 NCA NCA
CHRYSENE 11 u 10 U 10 u 10 u 10 u 0.031 NCA NCA
DI-N-BUTYL PHTHALATE 11 u 10 U 10 u 10 u 10 u 15700 NCA NCA
DIETHYL PHTHALATE 11 u 10 U 10 u 10 u 10 u 111000 NCA NCA
FLUORANTHRENE 11 u 10 u 10 u 10 u 10 u 393 40 14
INDENO(1,2,3-C,D)PYRENE 11 u 10 u 10 u TO U 10 u 0.031 NCA NCA
PHENANTHRENE 11 u 10 u 10 u 10 u 10 u NCA NCA NCA
PHENOL 11 u 10 u 10 u 10 u 10 u 4600000 5800 NCA
PYRENE 11 u 10 u 10 u 10 u 10 u 8970 NCA NC^

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are.inAppendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria^ 1992.
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CENTRAL DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
| ISOLATED FRESHWATER PONDS UPGRADIENT 

PONDED AREA
WATER QUALITY CRITERIA

SW-1623 SW-1626
SW-1627 

(Duplicate of 
SW-1626)

SW-1621
NJDEP
FW-2

(3)

USEPA (4) 
FRESH 
ACUTE

USEPA (4) 
FRESH 

CHRONIC

4-METHYLPHENOL 10 u 10 U 11 U 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 10 U 10 U 11 U 10 u 0.0028 NCA NCA
BENZO(A)PYRENE 10 u 10 U 11 u 10 u 0.0028 NCA NCA
BENZO(B)FLUORANTHENE 10 u 10 U 11 u 10 u 0.0028 NCA NCA
BENZO(K)FLUORANTHENE 10 u 10 U 11 u 10 u 0.0028 NCA NCA
BENZYL BUTYL PHTHALATE 10 u 10 U 11 u 10 u 239 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 10 u 10 U 11 u 30 u 1.76 NCA NCA
CHRYSENE 10 u 10 U 11 u 10 u 0.0028 NCA NCA
DI-N-BUTYL PHTHALATE 10 u 10 u 11 u 10 u 3530 NCA NCA
DIETHYL PHTHALATE 10 U 10 u 11 u 10 u 21200 NCA NCA
FLUORANTHRENE 10 u 10 u 11 u 10 u 310 3980 NCA
INDENO(1,2,3-C,D)PYRENE 10 U 10 U 11 u 10 u 0.0028 NCA NCA
PHENANTHRENE 10 u 10 u 11 u 10 u NCA NCA NCA
PHENOL 10 u 10 u 11 u 10 u 20900 10200 2560
PYRENE 10 u 10 u 11 u 10 u 797 NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (!) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND
OLD RED 

ROOT CREEK

SW-1601H

WEST DITCH I WATER QUALITY CRITERIA

SW-1631 
(Duplicate of 

SW-1609)
SW-1601L SW-1602H SW-1602L SW-1603H SW-1603L SW-1907

j NJDEP 
SE-1 
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

4-METHYLPHENOL 11 U 10 U 11 u 10 u 10 U 10 U 10 u 10 u NCA NCA NCA
BENZO(A)ANTHRACENE 11 U 10 U 11 u 10 u 10 U 10 u 10 u 10 u 0.031 NCA NCA
BENZO(A)PYRENE 11 u 10 u 11 u 10 u 10 U 10 u 10 u 10 u 0.031 NCA NCA
BENZO(B)FLUORANTHENE 11 u 10 u 11 u 10 u 10 U 10 u 10 u 10 u 0.031 NCA NCA
BENZO(K)FLUORANTHENE 11 u 10 u 11 u 10 u 10 u 10 u 10 u io u 0.031 NCA NCA
BENZYL BUTYL PHTHALATE 11 u 10 U 11 u 10 u 10 U 10 u 10 u 10 u 416 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 2 J 10 U 11 u 10 u 10 u e j 2 J 10 u S.B2 NCA NCA
CHRYSENE 11 u 10 u 11 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA NCA
DI-N-BUTYL PHTHALATE 11 U 10 u 11 u 10 u 10 u 10 u 10 u 10 u 15700 NCA NCA
DIETHYL PHTHALATE 11 U 10 u 11 u 10 u 10 u 10 u 10 u 10 u 111000 NCA NCA
FLUORANTHRENE 11 U 10 u 11 u 10 u 10 u 10 u 10 u 10 u 393 40 16
INDENO(1,2,3-C,D)PYRENE 11 U 10 u 11 u 10 u 10 u 10 u 10 u 10 u 0.031 NCA NcA
PHENANTHRENE 11 U 10 u 11 u 10 u 10 u 10 u 10 u 10 u NCA NCA NCA
PHENOL 11 u 10 u 11 u 10 u 10 u 10 u 10 u 10 u 4600000 5800 NCA
PYRENE 11 u 10 u 11 u 10 u 10 u 10 u 10 u 10 u 6970 NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, Including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1992.
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OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA

ASSOCIATED
16
DITCHES

OLD RED ROOT CREEK WATER QUALITY CRITERIA

NJDEP USEPA (4) USEPA (4)
SW-1629 SW-1630 SW-1606 SW-1607 SW-1608 SW-1609H SW-1609L SW-1610 SE-1

(3)
MARINE
ACUTE

MARINE
CHRONIC

4-METHYLPHENOL 10 U 11 U 10 u 10 u 10 U 11 U 11 U 10 R NCA NCA NCA
BENZO(A)ANTHRACENE 10 U 11 u 10 u 10 u 10 U 11 u 11 U 10 UJ 0.031 NCA NCA
BENZO(A)PYRENE 10 U 11 u 10 u 10 u 10 U 11 u 11 U 10 UJ 0.031 NCA NCA
BENZO(B)FLUORANTHENE 10 U 11 u 10 u 10 u 10 U 11 u 11 U 10 UJ 0.031 NCA NCA
BENZO(K)FLUORANTHENE 10 U 11 u 10 u 10 u 10 U 11 u 11 U 10 UJ 0.031 NCA NCA
BENZYL BUTYL PHTHALATE 10 U 11 u 10 u 10 u 10 u 11 u 11 u 10 UJ 416 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 10 U 11 u 10 u 1 J 1 J 11 u 11 u 10 UJ 5.92 NCA NCA
CHRYSENE 10 U 11 u 10 u 10 u 10 u 11 u 11 u 10 UJ 0.031 NCA NCA
DI-N-BUTYL PHTHALATE 10 u 11 u 10 u 10 u 10 u 11 u 11 u 10 UJ 15700 NCA NCA
DIETHYL PHTHALATE 10 u 11 U 10 u 10 u 10 u 11 u 11 u 10 UJ 111000 NCA NCA
FLUORANTHRENE 10 u 11 u 10 u 10 u 10 u 11 u 11 u 10 UJ 393 40 16
INDENO(1,2,3-C,D)PYRENE 10 u 11 u 10 u 10 u 10 u 11 u 11 u 10 UJ 0.031 NCA NCA
PHENANTHRENE 10 u 11 u 10 u 10 u 10 u 11 u 11 u 10 UJ NCA NCA nca|

PHENOL 10 u 11 U 10 u 10 u 10 u 11 u 11 u 10 R 4600000 5800 nca|

PYRENE 10 u 11 u 10 u 10 u 10 u 11 u 11 u 10 UJ I 8970 NCA nca|

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.



TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE(2)

ALL VALUES IN (ug/L)

COMPOUND
AREA 19 SOUTHWESTERN 

WETLANDS
SOUTHWEST DITCH WATER QUALITY CRITERIA

SW-1911 NJDEP USEPA (4) USEPA (4) 1

SW-1906 (Duplicate of 
SW-1906)

SW-1216H SW-1216L SW-1216H SW-121GL SW-1619 SW-1620 SE-1
I (3)

MARINE
ACUTE

MARINE B 
CHRONIC 1

4-METHYLPHENOL 10 U 10 u 10 u 10 u 10 u 10 u 10 u 10 U NCA NCA ncaI
BENZO(A)ANTHRACENE 10 U 10 U : 10 U 10 u 10 u 10 u 2 <t 10 u 0831 NCA ncaI
BENZO(A)PYRENE 10 u 10 u 10 u 10 u 10 u 10 u i 3 10 u &031 NCA ncaI

|BENZO(B)FLUORANTHENE
10 u 10 u 10 U 10 u 10 u 10 u 2i 10 u 0031 NCA ncaI

|BENZO(K)FLUORANTHENE 10 u 10 u 10 u 10 u 10 u 10 u 1J 10 U 0031 NCA ncaJ
BENZYL BUTYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 416 NCA ncaI
BIS(2-ETHYLHEXYL) PHTHALATE 10 u 10 u 3 J 10 u 1 J 10 u 10 u 10 u 5.92 NCA ncaI
CHRYSENE 10 u 10 u 10 u 10 u 10 U 10 u 10 u flflft 1 NCA ncaI
DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 15700 NCA ncaJ
DIETHYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 111000 NCA ncaI
FLUORANTHRENE 10 u 10 u 10 u 10 u 10 u 10 u S J 10 u 393 40 16lINDENO(1,2,3-C,D)PYRENE 10 u 10 u 10 u 10 u 10 u 10 u 1 3 10 u 0831 NCA NCAI
PHENANTHRENE 10 u 10 u 10 u 10 u 10 u 10 u 3 J 10 U NCA Nca ncaI
PHENOL 10 u 10 U 10 u 10 u 10 u 10 u 10 u 10 u 4600000 5800PYRENE 1 10 u 10 u 10 u 10 u 10 u 10 u 4 J 10 u 8970 NCA ncaI

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7.-9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND F— ASSOC:tATED DITCHES - AREA 16
WATER QUALITY CRITERIA

SW-1811 SW-1612 SW-1613 SW-1615 SW-1616H SW-1616L SW-1617 SW-1618
SW-1628 

(Duplicate of 
SW-1612)

NJDEP
SE-1
(31

USEPA (4) 
MARINE 
AHUTE

USEPA (4) 
MARINE

4-METHYLPHENOL
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZYL BUTYL PHTHALATE 
BIS(2-ETHYLHEXYL) PHTHALATE 
CHRYSENE
DI-N-BUTYL PHTHALATE
DIETHYL PHTHALATE 
FLUORANTHRENE
INDENO(1,2.3-C,D)PYRENE 
PHENANTHRENE
PHENOL
PYRENE |

10 U
10 U
10 U
10 u
10 u
10 u
2J

10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

11 U
11 U
11 U
11 U
11 u
11 u
11 u
11 u
11 u
11 u
11 u
11 u
11 u
11 u
11 u

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

10 U 
10 U
10 U
10 U
10 U
10 U
2 J

10 U
10 U
10 U
10 U
10 U
10 u
10 u
10 u

10 U
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u
10 u

NCA
0.031
0.031
0.031
0.031

416
5.92

0.031
15700

111000
393

0.031
NCA

4600000
8970

NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA

40
NCA
NCA
5800
NCA

NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA

16
NCA
NCA
NCA
NCA

NOTES:

(1)
(2)
(3)
(4)

Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, 
Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations 
From NJAC 7:9B Surface Water Quality Standards.
USEPA Water Quality Criteria, 1992.

are in Appendix C.
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TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

—| OLD RED I--------------------- AREA 19 I WATER QUALITY CRITERIA
1 COMPOUND 1 ROOT CREEK SOU1 HWESTERN WETLANDS

SW-1912 NJDEP USEPA (4) USEPA (4)
SW-1604 SWt1608 SW-1904 SW-1905 (Duplicate of FW-2 FRESH FRESH

SW-1904) (3) ACUTE CHRONIC

4-METHYLPHENOL 10 U 11 U 10 U 10 U 10 U NCA NCA: NCA
BENZO(A)ANTHRACENE 10 U 11 U 10 u 10 u 10 U 0.0028 NCA NCA
BENZO(A)PYRENE 10 U 11 U 10 U 10 u 10 U 0.0028 NCA NCA
BEN20(B)FLU0RANTHENE 10 U 11 U 10 u 10 U 10 U 0.0028 NCA NCA
BENZO0QFLUORANTHENE 10 U 11 U 10 u 10 u 10 U 0.0028 NCA NCA
BENZYL BUTYL PHTHALATE 10 U 11 U 10 u 10 U 1 J 239 NCA

nca|

BIS(2-ETHYLHEXYL) PHTHALATE 10 U 11 U 10 u 10 u 10 u 1.76 NCA ncaI
CHRYSENE 10 U 11 U 10 u 10 u 10 u 0.0028 NCA NCA
DI-NtBUTYL PHTHALATE 10 u 11 U 10 u 10 u 10 u 3530 NCA NCA
DIETHYL PHTHALATE 10 u 11 U 10 u 10 u 10 u 21200 NCA NCA
FLUORANTHRENE 10 u 11 U 10 u 10 u 10 u 310 3980 NCA
INDENO0,2.3-C,D)PYRENE 10 u 11 u 10 u 10 u 10 u 0.0028 NCA NCA
PHENANTHRENE 10 u 11 u 10 u 10 u 10 u NCA NCA NCA
PHENOL 10 u 11 u 10 u 10 u 10 u 20900 10200 2560PYRENE 1 10 u 11 u 10 u 10 u 10 u 1 797 NCA £Ed
NOTES:
(1) Only compounds exceeding their MOL (or at least one location are included. Complete results, including TICs, are in Appendix C:
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results includino TICs are in Aooendix

3 From ”> ""d A *° de,e""i"e e’rte"'* freshwater and es.uar ne loca ion PP
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.

C.
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TABLE 4-2
SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COUNTY PARK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

1 AREA 10 SOUTHERN OPEN LAWN DITCH I WESTERN 1 WATER QUALITY CRITERIA

COMPOUND BORDBR.DITCH | BOUNDARY DITCH

SW-1012 NJDEP USEPA (4) USEPA (4)
SW-1008 SW-1902 SW-1004 SW-1005 (Duplicate of SW-1001 SW-1002 1 FW-2 FRESH FRESH

SW-1005) (3) ACUTE CHRONIC

4-METHYLPHENOL 10 U 10 U 11 u 11 u 11 U 10 U 10 u NCA Nca NCA
gBENZO(A)ANTHRACENE 10 U 10 U 11 u 11 u 11 U 10 U 10 u 0.0028 NCA NCA|BENZO(A)PYRENE 10 U 10 U 11 u 11 u 11 U 10 U 10 u 0,0028 NCA NCA
|BENZO(B)FLUORANTHENE 10 U 10 U 11 U : 11 u 11 U 10 U 10 u 0.0028 NCA NCA
|BENZO(K)FLUORANTHENE 10 U 10 u 11 U 11 u 11 U 10 u 10 u 0:0028 NCA NCA
BENZYL BUTYL PHTHALATE 10 U 10 U 11 U 11 u 11 U 10 u 10 u 239 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 10 U 10 u 11 u 11 u 11 U 10 u 10 u 1.76 NCA NCA
CHRYSENE 10 U 10 u 11 U 11 u 11 U 10 u 10 u 00028 NCA NCA
DI-N-BUTYL PHTHALATE 10 U 2 J 11 U 11 u 11 U 10 u 10 u 3530 NCA Nca
DIETHYL PHTHALATE 10 U 10 U 11 U 11 u 11 U 10 u 10 u 21200 NCA NCA
FLUORANTHRENE 10 U 10 u 11 u 11 u 11 u 10 u 10 u 310 3980 NCA
INDENO(1,2,3-C,D)PYRENE 10U 10 u 11 u 11 u 11 u 10 u 10 u 0.0028 NCA NCA
PHENANTHRENE 10 u 10 u 11 u 11 u 11 u 10 u 10 u NCA NCA NCAl
PHENOL 10 u 10 u 11 u 11 u 11 u 10 u 10 u 20900 10200 25601PYRENE 1 10 u 10 u 11 u 11 u 11 u 10 u 10 u 797 NCA _____________ NCA|

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, arein Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-3
SUMMARY OF PESTICIDE/PCB COMPOUNDS DETECTED IN SURFACE WATER (ug/l)

FORMER RARITAN ARSENAL EDISON, NEW JERSEY

DRAINAGES SAMPLE
ID

WATER
FEATURE

FRESHWATER/
ESTUARINE

HEPTACHLOR
EPOXIDE

NJDEP SURFACE 
WATER CRITERIA

1

FW-2 SE-1

Old Red Root Creek 
Drainage Area

SW-1611
SW-1612
SW-1613
SW-1614
SW-161S
SW-1616H
SW-1616L
SW-1617
SW-1618
SW-1628 (4)
SW-1629
SW-1630

Assoicated Ditches - Area 16 Estuarine
Estuarine
Estuarine

Freshwater
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine

0.051 U 
0.054 U 
0.052 U 
0.25 U 
0.25 U 

0.052 U 
0.05 U 
0.05 U 
0.05 U 

0.052 U 
0.051 U

2.8 U

NA
NA
NA

0.0038(c)
NA
NA
NA
NA
NA
NA
NA
NA

0.0036 (c) 
0.0036 (c) 
05036(c) 

NA
0.0036 (c) 
0.0036 (c) 
0.0036(c) 
0.0036(c) 

0.0036 (c) 
0.0036(c) 
0.0036(c) 
0.0036 (c)

SW-1903 Area 19 Forested Wetlands Freshwater 0.05 IIJ 0.0038 (c) NASW-1908
SW-1909
SW-1910

Area 19 NE Wetlands Freshwater
Freshwater
Freshwater

0.05 U 
0.05 U 

0.052 U

0.0038 (c) 
0.0038(c) 
0.0038(c)

NA
NA
NASW-1604

SW-1605
SW-1606
SW-1607
SW-1608
SW-1609H
SW-1609L
SW-1610
SW-1631 (SI

Old Red Root Creek Freshwater
Freshwater
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine

0.051 U 
0.052 U 
0.052 U 
0.053 U 
0.052 U 
0.052 U 
0.051 U 

0.52 U 
005 U

0.0038 (c) 
0.0038 (c) 

NA
NA
NA
NA
NA
NA
NA

NA
NA

05036(c) 
0.0036(c) 
0.0036(c) 
0.0036 (c) 
0.0036 (c) 
0.0036(c) 
0.0036 (c)SW-1904 

SW-1905 
SW-1906 
SW-1911 (6) 
SW-1912 (7)

Area 19 SW Wetlands Freshwater
Freshwater
Estuarine
Estuarine

Freshwater

0.05 U 
0.05 U 

0.051 UJ 
0.052 U 
0.05 U

0.0038(c) 
0.0038 (c) 

NA
NA

0.0038 (c)

NA
NA

0.0036 (c) 
0.0036(c) 

NASW-1215H
SW-1215L
SW-1216H
SW-1216L
SW-1619
SW-1620

Southwest Ditch Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine

055 U 
0.051 U 
0.051 U 
0.05 U 
054 U 

0.051 U

NA
NA
NA
NA
NA
NA

0.0036(c) 
0.0036(c) 
0.0036(c) 
0.0036 (c) 
0.0036(c) 
0.0036 (c)SW-1601H

SW-1601L
SW-1602H
SW-1602L
SW-1603H
SW-1603L
SW-1907

West Ditch Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine

0.26 U 
0.052 U 
0.05 U 

0.052 U 
0.051 U 
0.05 U 

0.052 U

NA
NA
NA
NA
NA
NA
NA

0.0036 (c) 
0.0036 (c) 
0.0036 (c) 
05036(c) 
0.0036(c) 
0.0036 (c)

Drainage Area
SW-2001 Freshwater 055 U 0.0038(c) NASW-1803 
SW-1804 
SW-1805 
SW-1806 
SW-1807 
SW-1808 
SW-1809 
SW-1818 (8)

Area 18B Stream Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater

D 981
0.05 U 
0.05 U 
0.05 U 

0.056 U 
0.051 U
0.05 U

0.0038(c) 
0.0038(c) 
0.0038 (c) 
0.0038 (c) 
05038(e) 
0.0038 (c)

NA
NA
NA
NA
NA
NA
NA
NASW-1810

SW-1811
SW-1812
SW-1813
SW-1814
SW-1815
SW-1816
SW-1817

Area 18C Stream Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater
Freshwater

0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U 

0.054 U
0.05 U

0.0038 (c) 
0.0038 (c) 
05038(c) 
0.0038(c) 
0.0038 (c) 
0.0038 (c) 
05038(e) 
0.0038 (c)

NA
NA
NA
NA
NA
NA
NA
NASW-0101

SW-0102
SW-0103
SW-0104

Lower Area 18B Stream Freshwater
Freshwater
Freshwater
Freshwater

0.05 U 
0.054 U
0.05 U 

0.058 U

0.0038 (c) 
0.0038(c) 
0.0038 (c) 
0.0038 (c)

NA
NA
NA
NA

i
;

SW-0801
SW-0802
3W-0803

Area 8 Pond Freshwater
Freshwater
Freshwater

055 U 
0.052 U 
0.051 U

0.0038 (c) 
0.0038 (c) 
0.0038(c)

NA
NA
NA

SWPPCBJCLS



TABLE 4-3
SUMMARY OF PESTICIDE/PCB COMPOUNDS DETECTED IN SURFACE WATER

FORMER RARITAN ARSENAL EDISON, NEW JERSEY
(ug/l)

DRAINAGES SAMPLE
ID

WATER
FEATURE

FRESHWATER/
ESTUARINE

HEPTACHLOR
EPOXIDE

NJDEP SURFACE 
WATER CRITERIA

FW-2 SE-1

Area 12 SW-1201 Area 12 Ditch Estuarine 2.7 U NA 0.0036 (c)
Drainage Area SW-1202H Estuarine 0.5 U NA 0.0036 (c)

SW-1202L Estuarine 0.25 U NA 0.0036 (c)
SW-1203H Estuarine 0.26 U NA 0.0036 (c)
SW-1203L Estuarine 0.25 U NA 0.0036 (c)

SW-0406 Area 4 Ditch Freshwater 0.05 U 0.0038 (c) NA
Drainage Area SW-0501 Area 5 Pond Freshwater 0.052 U 0.0038 (c) NA

SW-0502 Freshwater 0.05 U 0.0038 (c) NA
SW-0503 Freshwater 0.052 U 0.0038 (c) NA
SW-0504 Freshwater 0.052 U 0.0038 (c) NA
SW-0407 Black Ditch Freshwater 0.05 U 0.0038 (c) NA
SW-0408 Freshwater 0.052 UJ 0.0038 (c) NA
SW-0505H Freshwater 0.05 U 0.0038 (c) NA
SW-0505L Freshwater 0.05 U 0.0038(c) NA
SW-0S06H Estuarine 0.05 U NA 0.0036 (c)
SW-0S06L Estuarine 0.05 U NA 0.0036 (c)
SW-0507H Estuarine 0.05 U NA 0.0036 (c)
SW-0507L Estuarine 0.052 U NA 0.0036 (c)
SW-0616H Estuarine 0.05 U NA 0.0036 (c)
SW-0616L Estuarine 0.05 U NA 0.0036 (c)
SW-0617H Estuarine 0.05 UJ NA 0.0036 (c)
SW-0617L Estuarine 0.057 U NA 0.0036 (c)
SW-0618H Estuarine 0.05 U NA 0.0036 (c)
SW-0618L Estuarine 0.05 U NA 0.0036 (c)
SW-0619H Estuarine 0.05 U NA 0.0036 (c)
SW-0619L Estuarine 0.05 U NA 0.0036(c) .
SW-0620 (1) Estuarine 0.05 U NA 0.0036(e) |

SW-1101H Central Ditch Estuarine 0.05 U NA 0.0036 (c)
Drainage Area SW-1101L Estuarine 0.05 U NA 0.0036(c)

SW-1102H Estuarine 0.05 U NA 0.0036 (c)
SW-1102L Estuarine 0.052 U NA 0.0036 (c)
SW-1103H Estuarine 0.05 U NA 0.0036 (c)
SW-1103L Estuarine 0.052 U NA 0.0036 (c)
SW-1104H Estuarine 0.05 U NA 0.0036 (c)
SW-1104L Estuarine 0.052 U NA 0.0036 (c)
SW-162SH Isolated Estuarine Ponds Estuarine 0.05 U NA 0.0036 (c)
SW-1625L Estuarine 0.049 U NA 0.0036 (c)
SW-1622 Estuarine 0.051 U NA 0.0036(c)
SW-1623 Isolated Freshwater Freshwater 0.051 U 0.0038 (c) NA
SW-1626 Freshwater 0.05 U 0.0038 (c) NA
SW-1627 (2) Freshwater 0.25 U 0.0038 (c) NA
SW-1621 Upgradient Contiguous Ponded Area Freshwater 0.5 U 0.0038 (c) NA
SW-1624 Estuarine 0.24 U NA 0.0036 (c)

County Park Area 10 Southern Border Ditch Freshwater 0.05 U 0.0038 (c) NA
Drainage Area SW-1902 Freshwater 0.05 U 0.0038 (c) NA

SW-1004 Open Lawn Ditch Freshwater 0.051 U 0.0038 (c) NA
SW-1005 Freshwater 0.053 U 0.0038 (c) NA
SW-1012 (3) Freshwater 0.052 U 0.0038 (c) NA
SW-1001 Western Boundary Ditch Freshwater 0.05 U 0.0038 (c) NA
SW-1002 Freshwater 0.05 U 0.0038 (c) NA

East Ditch SW-1402 East Ditch Freshwater 0.05 U 0.0038 (c) NA
Drainage Area SW-1403 Freshwater 0.053 U 0.0038 (c) NA

SW-1404 Freshwater 0.05 U 0.0038(c) NA
SW-1405 Freshwater 0.05 U 0.0038 (c) NA
SW-1406 Freshwater 0.056 U 0.0038 (c) NA
SW-1407 Estuarine 0.052 U NA 0.0036 (c)
SW-1408H Estuarine 0.052 U NA 0.0036 (c)
SW-1408L Estuarine 0.05 U NA 0.0036(c) 1
SW-1410 Unnamed Tributary Freshwater 0.049 U 0.0038 (c)

NA I

SW-1411 Estuarine 0.049 U NA 0.0036(c) 1*

SW-1412 Estuarine 0.05 U NA 0.0036(c) 8
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TABLE 4-3
SUMMARY OF PESTICIDE/PCB COMPOUNDS DETECTED IN SURFACE WATER (ug/l)

FORMER RARITAN ARSENAL EDISON, NEW JERSEY

I DRAINAGES SAMPLE
ID

WATER
FEATURE

FRESHWATER/
ESTUARINE

HEPTACHLOR
EPOXIDE

NJDEP SURFACE E
WATER CRITERIA I

I
FW-2 SE-1

Red Root Creek SW-0804 Area 8 Pond Freshwater 0.052 U 0.0038 (c) NA
Drainage Area SW-0805 Freshwater 0.052 U 0.0038(c) NA
(Continued) SW-0806 Freshwater 0.052 U 0.0038(c) NA

SW-0807 (9) Freshwater 0.051 U 0.0038(c) NA
SW-0601H Red Root Creek Estuarine 0.05 U NA 0:0036 (c)

■
SW-0601L Estuarine 0.051 U NA 0.0036 (c)
SW-0602H Freshwater 0.088 U 0.0038(c) NA
SW-0602L Freshwater 0.051 UJ 0.0038 (c) NA
SW-0603H Estuarine 0.05 U NA 0.0036 (c)
SW-0603L Estuarine 0.054 U NA 0.0036(c)
SW-0604H Estuarine 0.051 U NA 0.0036(c)
SW-0604L Estuarine 0.05 U NA 0.0036(c)
SW-060SH Estuarine 0.05 U NA 0.0036(c)
SW-0605L Estuarine 0.051 U NA 0.0036 (c)
SW-0606H Estuarine 0.05 U NA 0.0036(c)
SW-0606L Estuarine 0.05 U NA 0.0036(c)
SW-0607 Estuarine 0.052 U NA 0.0036(c)
SW-0608H Estuarine 0.05 U NA 0.0036(c)
SW-0608L Estuarine 0.05 U NA 0.0036(c)
SW-0609H Estuarine 0.05 U NA 0,0036 (c)
SW-0609L Estuarine 0.051 U NA 0.0036 (c)
SW-0610 Sulfur Rant Ponds Freshwater 0.051 U 0.0038 (c) NA
SW-0613 Freshwater 0.051 U 0.0038 (c) NA
SW-0614 Freshwater 0.051 U 0.0038(e) NAI
SW-0615 Freshwater 0.05 U 0.0038(c) NA

Notes:
(c) Represents the chronic equatic life criterion.
(1) Sample SW-0620 is a QC duplicate of sample SW-0619.
(2) Sample SW-1627 is a QC duplicate of sample SW-1626.
(3) Sample SW-1012 is a QC duplicate of sample SW-1005.
(4) Sample SW-1628 is a QC duplicate of sample SW-1612.
(5) Sample SW-1631 is a QC duplicate of sample SW-1609.
(6) Sample SW-1911 is a QC duplicate of sample SW-1906.
(7) Sample SW-1911 is a QC duplicate of sample SW-1904.
(8) Sample SW-1818 is a QC duplicate of sample SW-1809.
(9) Sample SW-0807 is a QC duplicate of sample SW-0801.
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TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

EAST DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

COMPOUND
EAST DITCH UNNAMED

TRIBUTARY
WATER QUALITY CRITERIA

NJDEP USEPA (4) USEPA (4)
SW-1402 SW-1403 SW-1404 SW-1405 SW-1406 SW-1410 FW-2 FW FW

(3) ACUTE CHRONIC

ALUMINUM NA 930.00 NA NA NA NA NCA NCA NCA
ANTIMONY 0.80 U 080 U 0:80 U 0.80 U 0.80 U 6:60 12.20 900000 1600.00
ARSENIC 1.80 U 1.80 U 1,80 U 1:80 U 1.80 U 14000 llMlII 360.00 190.00
BARIUM 50.80 53.40 51,90 56 30 54.80 34:90 2000.00 NCA NCA
BERYLLIUM 1.70 U 1.00 U 0:89 U 1 30 U 1,60 U 0:87 U NCA 130 00 5.30
CADMIUM* 0.50 U 027 025 0.21 026 NCA 354 1.06

' ! 1,8 NCA 111.12 11.63
CALCIUM: NA I 25800:00 NA NA NA NA NCA NCA NCA
CHROMIUM* 3.80 U 3:80 U 3.80 U 3.80 U 3.80 U 160.00 1610,77 8.46

8.20 160.00 19684.08 103.40
COBALT NA 44.00 NA NA NA NA NCA NCA NCA
COPPER* 5.80 U 6.40 U 5.40 U 6.80 U 6.80 U NCA 16.26 10.93

606,00 NCA mso 148.00
IRON NA 2020 OQ NA NA NA NA NCA NCA 100000
LEAD* 1.40 U 1.80 U 2.00 U 3 20 R 1.70 U 5 00 7264 2:83

9.20 U 5:00 3555.31 138:55
MAGNESIUM NA 6510.00 NA NA NA NA NCA NCA NCA
MANGANESE NA 772.00 NA NA NA NA NCA ’ NCA NCA
MERCURY 0.20 U 0.20 U 0.20 U 0.20 U : 0:20 U 0.24 2.40 0.012
NICKEL* 27.30 34.90 30.80 29.40 28:20 516.00 1312.29 145 89

7,10 U 516.00 17416.04 1936.13
POTASSIUM NA 2830.00 NA NA NA NA NCA NCA NCA
SELENIUM 1.60 U 1.60 U 1:60 U 1,60 U 1,60 U : 8:00 U 10.00 20:00 5.00
SILVER** 2 30 U 2.30 U 2.30 U 2.30 U 2 30 U: 164.00 3:47 0.120

2.3 U 164.00 665:04 0.120
SODIUM NA 50400.00 NA NA NA NA NCA NCA NCA
THALLIUM 1.60 U 1.60 U 1.60 U 1,60 U 1,60 U 1.60 U 1 70 140000 40.00
VANADIUM NA 2:00 U NA NA NA NA NCA NCA NCA
ZINC* 121,00 J 134.00 d 13300 d 133 00 i 13000 J NCA 10827 mm

239.00 J NCA 1442.58 1308.60
CYANIDE NA 10.00 U NA NA NA NA 5.20 22.00 5.20 :

NOTES: "Cadmium, chromium, copper, lead, nickelandzinc USEPA Freshwater 
Acute and Chronic Surface Water Quality Criteria are based 
on the surface water hardness at that location.

** Silver USEPA Freshwater Acute Surface Water Quality 
Criterion is based on the surface water hardness at that location.

(1) Only compounds exceeding their MDL for at least one location are included. 
Complete results, including TICs, are in Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater 
and estuarlnelocations.

(3) From NJAC 7:9B Surface Water Quality Standards,
(4) USEPA Water Qualit;y Criteria, 1992.
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EAST DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
EAST DITCH UNNAMED WATER QUALITY CRITERIA

TRIBUTARY

SW-1402
NJDEP USEPA (4) USEPA (4)

SW-1403 SW-1404 SW-1406 SW-1406 SW-1410 FW-2 FW FW
(3) ACUTE CHRONIC

ALUMINUM NA 930.00 NA NA NA NA NCA NCA NCA
ANTIMONY 0.80 U 0.80 U 0.80 U 0.80 U 0.80 U 6.60 12.20 9000.00 1600.00
ARSENIC 1.80 U 1.80 U 1.80 U 1.80 U 1.80 U 148.00 0.017 360.00 190.00BARIUM 50.80 53.40 51.90 56.30 54.80 34.90 2000.00 NCA NCABERYLLIUM 1.70 U 1.00 U 0.89 U 1.30 U 1.60 U 0.87 U NCA 130.00 5.30
CADMIUM* 0.50 U 0.27 0.25 0.21 0.26 NCA 3.54 1.06R 1.8 NCA 111.12 11.63IICALCIUM NA 25800.00 NA NA NA NA NCA NCA NCACHROMIUM* 3.80 U 3.80 U 3.80 U 3.80 U 3.80 U 160.00 1610.77 8.46

8.20 160.00 19684.08 103.40
COBALT NA 44.00 NA NA NA NA NCA NCA NCA
COPPER* 5.80 U 6.40 U 5.40 U 6.80 U 6.80 U NCA 16.26 10.93

608.00 NCA 289.50 148.90IRON NA 2020 OQ NA NA NA NA NCA NCA 1000:00LEAD* 1.40 U 1.80 U 2.00 U 3.20 U 1.70 U 5.00 72.64 2.83
9.20 U 5.00 3555.31 138.55MAGNESIUM NA 6510.00 NA NA NA NA NCA NCA NCA

MANGANESE NA 772.00 NA NA NA NA NCA NCA NCA
MERCURY 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 024 0.144 2.40 0,012
NICKEL* 27.30 34.90 illMOO 2940 28.20 516.00 1720.17 10.70

7.10 U 516.00 17552.55 109.18
POTASSIUM NA 2830.00 NA NA NA NA NCA NCA NCA
SELENIUM 1.60 U 1.60 U 1.60 U 1.60 U 1.60 U 8.00 U 10.00 260.00 35.00SILVER** 2.30 U 2.30 U 2.30 U 2.30 U 2.30 U 164.00 3.47 0.120

2.3 U 164.00 665.04 0.120|
SODIUM NA 50400.00 NA NA NA NA NCA NCA NCA
THALLIUM 1.60 U 1.60 U 1.60 U 1.60 U 1.60 U 1.60 U 1.70 1400.00 40.00VANADIUM NA 2.00 U NA NA NA NA NCA NCA NCA
ZINC** 121.00 J 134 00 J 133.00 J 133 00 J 130.00 J NCA 297.71 47.00

23000 ii NCA 3762.47 4700CYANIDE | NA 10.00 U NA NA NA NA 5.20 22.00 5.20

NOTES: ‘Cadmium, chromium, copper, lead and nickel USEPA Freshwater 
Acute and Chronic Surface Water Quality Criteria are based 
on the surface water hardness at that location.

“ Silver and Zinc USEPA Freshwater Acute Surface Water Quality 
Criteria are based on the surface water hardness at that location.

(1) Only compounds exceeding their MDL for at least one location are included. 
Complete results, including TICs, are in Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater 
and estuarine locations.

(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Qualify Criteria, 1986.



TABLE 4-4
METALS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, HEW JERSEY

BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (iaglL)

COMPOUND
BLACK DITCH WATER QUALITY CRITERIA

SW-0620 NJDEP USEPA (4) USEPA (4)
SW-0418H SW-0618L SW4S19H SW-0619L (Duplicate of 8E-1 MARINE MARINE

SW-0619) (3) ACUTE CHRONIC

ALUMINUM NA NA NA 426.00 U 388.00 U MCA NCA NCA
ANTMONY 3.00 UJ 3.00 UJ 3.00 UJ 3.00 UJ 3.00 UJ 43000.00 NCA NCA
ARSENIC 23.00 UJ 780 J- 23.00 UJ 23.00 U 23.00 U

8ii

69.00 38.00
BARIUM 37.20 52.30 22.60 55.40 J- 51.80 J- MCA NCA NCA
BERYLLIUM 0.60 U 0.60 U 0 60 U 1.60 J- 130 J- MCA NCA NCA
CADMIUM ISO U 1.90 U 130 U ISO U 1.90 U NCA 43.00 9.30
CALCIUM NA NA NA 126000.00 118000.00 NCA NCA NCA
CHROMIUM 4.40 U 4.40 U 4.40 U 4.40 UJ 4.40 UJ 3230.00 10300.00 NCA
COBALT NA NA NA 2.90 UJ 2.90 UJ NCA NCA NCA
COPPER 730 U 11.90 U 330 U 530 U 6.30 U NCA 2.90 2.90
IRON NA NA NA 3190.00 3190.00 NCA NCA NCA
LEAD 2 .40 U 730 U 2.40 U 2.40 UJ 2.40 UJ NCA 140.00 5.60
MAGNESIUM NA NA NA 39600030 358000.00 NCA NCA NCA
MANGANESE NA NA NA HMiii mmm NCA NCA
MERCURY 0.10 U 0.10 U 0.1b u 0.33 ilim

2.10 llllpfias
NICKEL sio u '«B0 8.10 U 8.10 UJ 3900.00 140.00
POTASSIUM NA NA NA 121000.00 j 109000.00 J NCA NCA NCA
SELENIUM 1.30 UJ 1.30 UJ 130 UJ 14.00 J- 37.00 J- NCA 410.00 54.00
SILVER 2.30 U 2.30 U 230 U 2.30 UJ 2.30 UJ NCA 230 NCA
SOOtUM NA NA NA 3170000.00 2980000.00 NCA NCA NCA
THALLIUM 130 UJ 1.80 UJ 130 UJ 1.80 R 1.80 R 632 2130.00 NCA
VANADIUM NA NA NA 6230 J- 54.80 J- NCA NCA NCA
ZINC 2410 U 68.40 U 6.60 U 46.10 U 8230 U NCA 170.00 58.00
CYANIDE NA NA NA 8.00 U 5.00 U ISO ISO 130

NOTES:
(1) Only compounds exceeding IlielrMDL far at least one location am Included. Complete results, Including TICs, are to Appendix C.
(2) Refer lo Salinity Map (Figure 3-2) and Appendix A to determine extant of freshwater end estuarine locations.
(3) From NJAC 7:98 Surface Water Quality Standards.
(4) USEPA Water QuaKy Criteria, 1988.



BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA4
DITCH

ARE

PQ
MS
ND

BLACK DITCH WATER QUALITY CRITERIA

NJDEP USEPA (4) USEPA (4)
3W-0406 SW-0601 SW-0S02 SW-0603 SW-0604 SW-0407 SW4M08 SW-0606H SW-060SL FW-2 FW FW

C3) ACUTE CHRONIC

ALUMINUM NA 2060.00 NA NA NA 1150.00 J NA NA 285.00 NCA NCA NCA
ANTIMONY 2.10 UJ 3.00 UJ 3.00 UJ 3.00 UJ 3.00 UJ 2.10 UJ 15.00 U 3.00 UJ 3.00 UJ 12.20 9000.00 1600.00
ARSENIC $.10 J- £.00 p 0140 2.30 U 2.30 U 10 70 J 2.30 U 2.30 U 2.30 UJ 0.017 360.00 190.00
BARIUM 88.30 91.50 40.30 J- 79.30 J- 61.60 J- 91.40 J 52.50 62.70 J- 55.10 2000.00 NCA NCA
BERYLLIUM 0.90 0.60 u 0.60 U 0.60 U 0.60 U 0.60

.......
U 0.60 U 0.60 U 0.60 u NCA 130.00 5.30

CADMIUM* 1.90 U 1.90 U NCA 3.91 143
240 1.90 U 1.90 U 1.90 u 1.90 U 1.90 u NCA 2.62 0.86

CALCIUM NA 28000.00 J- NA NA NA 28500.00 J NA NA 17800.00 J- NCA NCA NCA
CHROMIUM* "•"SHOTW: 4.40 U 4.40 160.00 1732.10 " '0.W

5.30 4.50 J- 5.60 J- 7,70 4.40 UJ 4.40 u 160.00 1296.92 6.81
COBALT NA 55.90 J- NA NA NA 23.40 J NA NA 17.60 J- NCA NCA NCA
COPPER* 5310 3.00 3.90 U NCA tm -----------TCjg

>* &S0 turn m i I m 1 i Wi 9.70 U 1.60 u NCA 12.67 872
IRON NA 5980.00 NA NA NA mmmm NA NA mam:....

NCA NCA :~mao
LEAD* mmro 1.30 2.40 u ■;&> si-.\5J0O 81.32 , 317

' '"30.00 i 1310 '' 20.301111 2.40 U 2.40 UJ IS.r.MO 51.87 2.02
MAGNESIUM NA 38200.00 J- NA NA NA 8140.00 J NA NA 6210.00 J- NCA NCA NCA
MANGANESE NA 1730.00 J NA NA NA 223.00 J NA NA 209.00 J NCA NCA NCA
MERCURY 0.32 u 0.12 013 0.10 u 0.13 0.12 U 0.10 u 0.10 U 0.10 u 0144 2.40 0012

NICKEL* 1410 J- 3559" *670 516.00 1840.09
>2800 IPs '"£660 p IPs ■'"17.00 "P ' '20:061m 10:20 m 516.00 1406.79 67S

POTASSIUM NA 5480.00 NA NA NA 3070.00 NA NA 2610.00 NCA NCA NCA
SELENIUM 1.60 UJ 2.70 J- 1.30 UJ 1.30 UJ 1.30 UJ 1.60 UJ 1.30 u 2.70 j 1.30 UJ 10.00 260.00 35.00
SILVER** 2.30 UJ 2.30 U 2.30 u 164.00 4.04 0.120

5S|»ii70: 2.30 UJ 2.30 UJ 2.30 UJ 2.30 UJ 2.30 UJ 164.00 2.20 0120
SODIUM NA 363000 00 NA NA NA 57600.00 J NA NA 50700.00 NCA NCA NCA
THALLIUM 1.90 R 1.80 UJ 1.80 UJ 1.80 UJ 1.80 UJ 1.90 UJ . 1.80 u 1.80 UJ 1.80 UJ 1.70 1400.00 40.00
VANADIUM NA 23.00 NA NA NA 9.30 U NA NA 8.60 NCA NCA NCA
ZINC** 183.(10 J- 821701 IliliS 97.40 u NCA 320.45 4700

07600;A 164.00 U 102.00 u 140.00 u 92.10 u ItlM-iHite: NCA 230.00 4700
CYANIDE NA 10.00 u NA NA NA 1535" U RA 10.00 U 10.00 u 535 22.00 020

NOTES: ‘Cadmium, chromium, copper, load and nickel USEPA Freshwater
Acute and Chronic Surface Water Quality Criteria are based
on the surface water hardness at that location.

** Silver and Zinc USEPA Freshwater Acute Surface Water Quality
Criteria are based on the surface water hardness at that location.

(1) Only compounds exceeding their MX. for at least one location are included. 
Complete results. Including TICs, are In Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater 
and estuarine locations.

(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1988.



TABLE 4-4
METALS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EOISON. NEW JERSEY

BLACK BITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND
BLACKEMTCH WATER QUALITY CRITERIA

NJDEP USEPA (4) USEPA (4)
SW-0S06H SW-0S06L SW-0607H SW-0607L SW-4M16H SW-061BL SW-0617H SW-0617L SE-1

131
MARINE
ACUTE

MARINE
CHRONIC

ALUMINUM NA NA NA NA NA 1030.00 J- NA NA MCA NCA NCA

ANTMONY 3.00 UJ 3.00 UJ 3.00 UJ 3.00 UJ 3.00 UJ 3.00 UJ 3:00 UJ 3.00 UJ 43000.00 NCA NCA

ARSENIC 2.30 U 2.30 U 2.30 U 2.30 U 2.30 UJ 4.00 2.30 UJ 2 30 UJ -6,130 69.00 38.00

9ARIUM 50.70 J- 60.50 J- 56.80 J- 56.80 J- 64.30 70 20 J- 55 80 83.50 NCA NCA NCA

BERYLLIUM 0.70 0.90 0.60 U 060 0.60 U 0.60 UJ 0.60 U 0.60 U NCA NCA NCA

CADMIUM 1.90 U 2.10 ISO U ISO U 1.90 U 1.90 U 1:90 U 1S0 U NCA 43.00 9.30

CALCIUM NA NA NA NA NA 38200.00 NA NA NCA NCA NCA

CHROMIUM 4.40 UJ 4.40 UJ 4.40 UJ 4.40 UJ 4.40 U 5:60 J- 4.40 U 4.40 U 3230.00 10300.00 NCA

COBALT NA NA NA NA NA 26.40 J- NA NA NCA NCA NCA

COPPER 6.30 U 6.80 U 8.00 U 5,70 U 3.20 U 10.90 U 6.40 U 11S0 U NCA 2.90 2.90
IRON NA NA NA NA NA 5860.00 NA NA NCA NCA NCA

LEAD 2.40 U 2.50 2.40 U 2.40 U 2.40 U 1670 J- 1.80 U 2 SO U NCA 140.00 ' 6.60
MAGNESIUM NA NA NR NA NA 67800.00 NA NA NCA NCA NCA
MANGANESE NA NA NA NA NA 139000 ^ NA NA fiiPKB0 NCA NCA

MERCURY 0.10 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 6.11 0.10 U 0.146 2.10

NICKEL 2430 J* 36.90 J-

m1

27SQJ- ' ‘ li.ro , 32 40 J- 1 ' 1636 3900S0 140.00 illiiiie
POTASSIUM NA NA NA NA NA 23500.00 J NA NA NCA NCA NCA

SELENIUM 130 UJ 1.30 UJ 1.30 UJ 1.30 UJ 1.90 J- 1.30 R 1.30 UJ ISO UJ NCA 410,90 S4.«!

SILVER 2.30 UJ 2.30 UJ 2:30 UJ 2-30 UJ 2.30 U 2.30 UJ 2:30 U 2 SO U NCA 2.30 NCA

SODIUM NA NA NA NA NA 55300000 NA NA NCA NCA NCA

THALLIUM 1.80 UJ 1.80 UJ 1.80 UJ 1.80 UJ 1.30 UJ 1.80 R 1:30 UJ ISO UJ 6S2 2130.00 NCA
VANADIUM NA NA NA NA NA 11.80 J- NA NA NCA NCA NCA

ZINC 99.90 U 110.00 U 110:00 U 110.00 U 115 .00 U 140:00 U 115:00 U 146:00 U NCA 170.00 58.00
CYANIDE NA NA NA NA NA 5.00 U NA NA 1.00 ISO ISO

NOTES:
(1) Only compounds exceeding their MDL for art least one location are included. Complete results, including TICs, are In Appendix C.
(2) Refer lo Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface WaterQuality Standards.
(4) USEPA Water Quality Criteria, 1988.



»

RED ROOT CREEK DRAINAGE 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-«
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
RED ROOT CREEK WATER QUALITY CRITERIA

NJDEP USEPA (4) USEPA (4)
SW-0602H SW-0602L SW4M03H SW-0803L SW-0604H SW-0604L SW-0605H SW-0606L SE-1 MARINE MARINE

(3) ACUTE CHRONIC

ALUMINUM NA NA 114.00 U 71.70 NA NA NA NA NCA NCA NCA
ANTMONY 2.10 UJ 9.00 J- 2.10 UJ 2.10 UJ 2.10 U 2.70 U 2.10 U 210 U 4300000 NCA NCA
ARSENIC 1750 iife mm\m 10.00 U 1000 UJ 10.00 U 10.00 U 850 U 10.00 U 0.120 69.00 mm
BARIUM 63 20 j 134 00 j 194.00 J. 224.00 74.80 J 74.20 J 3160 J 20.30 J NCA NCA NCA
BERYLLIUM 0.60 u 2.10 0.60 U 0.60 U 0.60 UJ 0.60 UJ 060 UJ 060 UJ NCA NCA NCA
CAOMIUM 1.90 u 2.20 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U NCA 43.00 9.30
CALCIUM NA NA 108000.00 8480000 NA NA NA NA NCA NCA NCA
CHROMIUM 13.30 J- 48.20 j- 4 40 UJ 4.40 U 4.40 UJ 4.40 UJ 4.40 UJ 4.40 UJ 3230.00 10300.00 NCA
COBALT NA NA 2.90 UJ 2.90 U NA NA NA NA NCA NCA NCA
COPPER : 07DO m- :ii;253 00 j s.4;4fl: 220 8.60 U 5.00 U 16.90 m\ 7.50 U NCA 200 2:00
IRON NA NA 309000 J 3040.00 NA NA NA NA NCA NCA NCA
LEAD 100.00 u iiitiMi 00 i 3.00 u , 10.40 3.00 UJ 3.00 UJ 3.00 UJ 3.00 UJ NCA '$.00
MAGNESIUM NA NA 312000.00 234000.00 NA NA NA NA NCA NCA NCA
MANGANESE NA NA ■M 2S0.OQ 5 NA NA NA NA liOftBo NCA NCA
MERCURY 0.S0 u 0.18 u 0.10 u 0.10 U 0.10 U 0.10 U 0.10 u 0.10 U 0.146 2.10 0.025
NICKEL mutm ■mmm M 13.00 m „ 10.40 8.10 UJ 8.10 UJ 8.10 UJ 8.10 UJ 3900.00 140.00 7.10
POTASSIUM NA NA 95500.00 J 7040000 NA NA NA NA NCA NCA NCA
SELENIUM 1.60 UJ 5.10 j 8.00 u 8.00 U 8.30 J 4.00 R 4.00 R 4.00 R NCA 410.00 • 64.00
SILVER 2.30 UJ 2.30 UJ 230 UJ 2.30 u 2.30 UJ 2.30 UJ 2.30 UJ 2.30 UJ NCA 2.30 NCA
SODIUM NA NA 2760000.00 J 194000000 NA NA NA NA NCA NCA NCA
THALLIUM 1.90 UJ 1.90 UJ 9.50 UJ 950 UJ 7.00 R 7.00 R 7.00 R 7.00 R 622 2130.00 NCA
VANADIUM NA NA 48.80 J- 33.00 NA NA NA NA NCA NCA NCA
ZINC : 29B.DQi mi ^fioOiOfr it 8.10 J- 5.80 25.60 U 18.30 U 50.00 U 13.50 U NCA 50.00
CYANIDE NA NA 8.00 u 5.00 u NA NA NA NA 1.00 100 1.00

NOTES:
(1) Only compounds axcaodJng thalr MDL (or at least ana location ara Included. Complete results. Including TICs, am In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appandfat A lo determine extent of freshwater and estuarine locations.
(3) From NJAC 7:96 Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1986.

i



RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (USfl.)

TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

AREA18C WATER QUALITY CRITERIA 1
COMPOUND STREAM

NJDEP USEPA (4) USEPA (4)
SW-1812 8W-1813 SW-1814 SW-1816 SW-1B16 SW-1817 FW-2 FW FW

M ACUTE CHRONIC

ALUMINUM 229.00 NA 312.00 NA NA NA NCA NCA NCA
ANTIMONY 080 U 8 00 U 0.92 U 8.00 U 0.80 U 6.00 U 12.20 9000.00 1600.00
ARSENIC 180 U 1.80 it 1.80 U 1.80 U 2-30 * 1.80 U aoif 360.00 190.00
BARIUM 22:80 48.10 43.10 64.10 25.90 43.30 200000 NCA NCA
BERYLLIUM 140 U 140 U 1.40 U 1.90 1.40 U 1.40 U NCA 130.00 5.30
CADMIUM* iipJKiliii 0.14 0.31 NCA 1.83 “ 53?

0.34 0.18 021 NCA 3.92 1.13
CALCIUM 31500.00 NA 13600.00 NA NA NA "R5S NCA NCA
CHROMIUM* 3 .60 U 3.60 U 3.60 tj 160.00 998.55 525

3 .60 U 3.60 U 3.60 U 160.00 1734.57 9.11
COBALT 2.50 U NA 7.60 NA NA NA NCA NCA NCA
COPPER* 2.70 2.40 ¥35 NCA 9.38 6.64

...... 12-B0...... 3.70 4.30 NCA 17.70
IRON 271.00 NA NA NA NA NCA NCA
LEAD* 15.30 b 0.60 U 5.80 U 6.00 3455 1.35

3.10 U 0.77 U 1.60 U 6.00 81.50 3.18
MAGNESIUM 515000 NA 4110:00 NA NA NA NCA Rca NCA
MANGANESE 11.00 NA 70.90 NA NA NA NCA NCA NCA
MERCURY 0 .20 U 0.20 U 0.20- U 0.20 U 0.20 U 0.20 U 0.144 2.40 0012
NICKEL* 11.70 U i265 11.70 U 516.00 1103.74 6.87

11.70 U 11.70 U 11.70 U 516.00 1842.52 11.46
POTASSIUM 1450:00 NA 2710.00 NA NA NA NCA NCA NCA
SELENIUM 1.60 U 1.60 U 1.60 U 1.60 U 1.60 U 1.60 U 10.00 260.00 35:00
SILVER** 2.10 0 2.10 0 2.10 U 16436 1.270 0.120

2.10 U 2.10 U 2.10 U 164.00 4.050 0.120
SODIUM 10000.00 NA 10900:00 NA NA NA NCA Rca Rca
THALLIUM 2 .00 U 2.00 U 2 00 U 2.00 U 2.00 U 2.00 U 1.70 1400.00 40.00
VANADIUM 2.20 U NA 2.20 U NA NA NA NCA NCA NCA
ZINC- 38.40 41.30 U 42.10 Rca 183.37 47.00

34.30 U 41.60 NCA 320.91 4r.oo
CYANIDE 10.00 U NA 10.00 U: NA NA NA ¥35 5135 T55

*Cadmlum, chromium, copper, lead and nickel USEPA Freshwater
Acute and Chronic Surface Water Quality Criteria are based
on the surface water hardness at that location.

“ Silver andZinc USEPA Freshwater Acute Surface Water Quality
Criteria ate based on the surface water hardness at that location.

(1) Only compounds exceeding their MDL for at least one location are included. 
Complete results, Including TICa, are in Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater 

and estuarine locations.
(3) From NJAC 7:98 Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1988.



RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2|

ALL VALUES IN (ubA.)

TABLE «-*
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND
AREA 20 

DITCH
AREA IBB STREAM WATER QUALITY CRITERIA

SW-2001 SW-1803 SW-1804 SW-1805 SW-1B08 SW-1807
NJDEP
FW-2

HI

USEPA (4) 
FW

ACUTE

USEPA (4)
FW

CHRONIC

ALUMINUM NA 87.90 U NA NA 109.00 NA NCA NCA NCA
ANTMONY 2.10 UJ 0.80 U 0.80 U 0.80 U 8.00 U 0.80 U 12.20 9000.00 1600.00
ARSENIC 4,30 1.80 U 1.80 U 1.80 U 1.80 U 1.80 U 0.017 360.00 190.00
BARIUM 60.70 34.10 31.80 29.80 9.40 26.90 2000.00 NCA NCA
BERYLLIUM 1.00 0.50 U 0.50 U 0.50 U 0.63 U 0.50 U NCA 130.00 5.30
CADMIUM* 1.90 u NCA 1.03 0.45

0.31 0.24 0.20 NCA 1.75 0.65
024 0.10 U NCA 0.48 0.26

CALCIUM NA 15600.00 NA NA 4990.00 NA NCA NCA NCA
CHROMIUM* 27 00 160.00 659.56 546

3.80 U 3.80 U 3.80 U 160.00 967.52 5.08
3.80 U 3.80 U 160.00 378.24 1.99

COBALT NA 3.40 U NA NA 3.40 If NA NCA NCA NCA
COPPER* sisr NCA ......... iez --------or

2.30 U 5.30 U 5.00 U NCA 9.04 6.42
7.20 U 4.50 U NCA 3.07 2.41

IRON NA 17.60 NA NA 284.00 NA NCA NCA NCA
LEAD* i ! m 555 iais Q.71

0.90 U 1.80; U 0.60 U 5.00 32.89 1.28
0.82 U 0.90 U 5.00 7.64 0.30

MAGNESIUM NA 2430.00 NA NA 751.00 NA NCA NCA NCA
MANGANESE NA 48.70 NA NA 25.20 NA NCA NCA NCA

MERCURY 0.22 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.144 2.40 ' 0.01J
MICKEL* TT5T «li 516.00 751.15 ... 4.87

7.10 u 7.10 U 7.10 U 516.00 1071.87 6.67
7.10 U 7.10 U 516.00 448.37 2.79

POTASSIUM NA 1540.00 NA NA 550.00 NA NCA NCA NCA
SELENIUM 2.00 j- 1.60 u 1.60 U 1.60 U 1.60 U 1.60 U 10.00 260.00 35.00
SILVER** 2.30 u 164.00 0.53 0.120

2.30 u 2.30 U 2.30 U 164.00 1.19 0.120
2.30 U 2.30 U 164.00 0.17 0.120

SODIUM NA 19800.00 NA NA 4250.00 NA NCA NCA NCA
THALLIUM 2.90 UJ \ M 1.60 U 1.60 U 1.60 U 1.60 U 1-70 1400.00 40.00
VANADIUM NA 2.00 u NA NA 2.00 u NA NCA NCA NCA

ZINC** NCA 37^6

39.10 J 31.50 J 30.60 J NCA 177.60 47.00
45.40 J 37.80 J NCA 68.56 47.00

CYANIDE: NA 10.00 u NA NA 10.00 u NA 570 5155 5to

‘Cadmium, chromium, copper, lead and nickel USEPA Freshwater 
Acute and Chronic Surface Water Quality Criteria are based 
on the surface water hardness at that location.

** Silver and Zinc USEPA Freshwater Acute Surface Water Quality 

Criteria are based on the surface water hardness at that location.

(1) Only compounds exceeding their MDL for at least one location are Included. 
Complete results, Including TICs, are In Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater 
and estuarine locations.

(3) From NJAC 7S8 Surface Water Quality Standards.
USEPA Water Quality Criteria, 1986.



TABLE 44
METALS DETECTED M SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

AREA 8 POND m WATER QUALITY CRITERIA 1
COMPOUND J_n SW-0807n NJOEP USEPA (4) USEPA (4)

SW-0801 SW-0802 SW-0803 SW-0804 SW4806 SW-0806 (Duplicate of I FW-2 FW FW
SW-0801) m ACUTE CHRONIC

ALUMINUM 232.00 NA NA 573.00 NA NA 228.00 NCA NCA NCA
ANTIMONY 8.00 U 600 U 8.00 u 8.00 u 8.00 u 8.00 U 8.00 u 12.20 9000.00 1600:00

ARSENIC 820 iii mm 2.50 200 3.00 800 3.70 4017 380.00 190.00
BARIUM 7.60 9.60 9.00 18.10 33.10 13.60 13.00 2000.00 NCA NCA

BERYLLIUM 1.40 u 1.40 u 1.40 u 1.40 u 1.40 u 1.40 U 1.40 u L_ NCA 130.00 5.30
CADMIUM* 0.10 sisrTT 0.50 TT NCA 1.03 0.45

0.50 u 0.50 u 0.50 u 0.50 u
__

NCA 1.63 0.62
CALCIUM 8950.00 NA NA 12000.00 NA NA 9520.00 _____ NCAI NCA NCA

CHROMIUM* 3.60 u 3.60 u 3.60 u 160.00 659.56 3.46
3.60 U 3.60 U 3.60 U 3.60 U L. 160.00 917.71 4:82

COBALT 2.50 IT NA NA 2.50 U NA NA 2.50 u I_____ NCAI NCA NCA
COPPER* : 7.90 u 5.60 u 5.70 TT NCA 5:82 4.31

4.00 u 500 u 7.00 u 9.00 U L_ ncaI 8:51 6.08

IRON NA NA 1393531BBS NA NA msom™ % L____NCAI NCA 1000.00

LEAD* 7,80 m 4.70 u 5.20 u . 5,00 18.13
2.10 u 2.00 u 5.10 u wmm1 ills 30.30 1.18

MAGNESIUM 2020:00 NA NA 3870.00 NA NA 2490.00 NCA NCA NCA

MANGANESE 225:00 NA NA 134.00 NA NA 255.00 NCA NCA NCA
MERCURY 0:20 u 000 u 000 _y_ 000 u 000 0_ ooo JL 0.20 u 0.144 2.40 0.012

NICKEL* 11.70 u 11.70 u 14.80 516.00 751.15 4.67
11.70 u_ 11.70 u 11.70 u_ 11.70 _u_ 516.00 102058 6.35

POTASSIUM 1270.00 NA NA 3370.00 NA NA 1190:00 NCA NCA NCA

SELENIUM 1.60 u 1.60 u 1.60 _u_ 1.60 u 1.60 u_ 1.60 jj_ 1.60 u 10.00 260.00 35.00
SILVER" 2:10 TT 2.10 u 2.10 IF 164.00 0.53 0.120

2.10 _u_ 2:10 u 2.10 jj_ 2.10 _u_ 164.00 1.06 0.120
SODIUM “ 20200.00 NA NA 35900.00 NA NA 22300:00 NCA NCA NCA
THALLIUM 7:50 u 7.60 u 7.50 u 7.50 u 7.50 u 7.50 u 7:50 u 1.70 1400.00 40.00
VANADIUM 5:00 NA _j NA 4.00 NA NA 3.50 NCA NCA NCA
ZINC** 15.60 T 9.60 Tj 14:30 T" NCA 120.45 47.00

5.90 j 6:80 J 12.40 j 5.70 j NCA 168.34 47.00
CYANIDE to.oo 1 NA f NA | 1o.oo ~D~1 NA |1 NA 1 10.00 ~0~1 5.20 E!oo 53S

NOTES:

‘Cadmium, chromium, copper, lead and nickel USEPA Freshwater
Acute and Chronic Surface Water Quafity Criteria are based
on the surface water hardness at that location.

“ Silver and Zinc USEPA Freshwater Acute Surface Water Quality

Criteria are based on the surface water hardness at that location.

(1) Only compounds exceeding their MOL for at least one location are Included. 
Complete results, Including TICs, are in Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A.
(3) From NiACTSB Surface Water Quality Standards
(4) USEPA Water Quality Criteria. 1986.



RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L}

TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND
LOWER AREA IBB STREAM WATER QUALITY CRITERIA

SW-0101 SW-0102 SW-0103 SW-0104
NJDEP
FW-2

13)

USEPA (4) 
FW

ACUTE

USEPA (4) 
FW

CHRONIC

ALUMINUM NA NA NA 303.00 NCA NCA NCA
ANTIMONY 3.00 U 3.00 U 3.00 U 3.00 U 12.20 9000.00 1600.00
ARSENIC 2.30 U 2.30 U 2.30 U 2.30 U 0.017 360.00 190.00
BARIUM 32.70 38.00 33.60 40.30 2000.00 NCA NCA
BERYLLIUM 1.60 U 1.60 U 1.60 U 0.90 U NCA 130.00 5.30
CADMIUM* 1.90 U 1.90 U 1.90 U 1.90 U NCA 1.10 0.47
CALCIUM NA NA NA 8410.00 NCA NCA NCA
CHROMIUM" 4.40 U 4.40 U 4.40 U 4.40 U 160.00 690.78 3.63
COBALT NA NA NA 4.40 NCA NCA NCA
COPPER* 3.40 U 3.40 U 3.40 U 3.00 U NCA 6.14 4.52
IRON NA NA NA iiismoo NCA NCA
LEAD* 2.40 U 2.40 U 2.40 U 2.40 U 5.00 19.48 0.76
MAGNESIUM NA NA NA 2780.00 NCA NCA NCA
MANGANESE NA NA NA 68.20 NCA NCA NCA
MERCURY 0.16 U 0.14 U 0.15 U 0.10 U 0.144 2.40 0.01
NICKEL* .....'6.8Q 8.10 U 8.10 U 19 so 516.00 784.09 4.88
POTASSIUM NA NA NA 1750.00 NCA NCA MCA
SELENIUM 2.10 1.60 1.30 1.30 U 10.00 260.00 35.00
SILVER** 2.30 U 2.30 U 2.30 U 2.30 U 164.00 0.59 0.120
SODIUM NA NA NA 12000.00 NCA NCA NCA
THALLIUM 1.80 UJ 1.80 UJ 1.80 UJ 1.80 1.70 1400.00 40.00
VANADIUM NA NA NA 7.70 UJ NCA NCA NCA
ZINC** 26.50 U 34.90 U 34.20 U 37.90 NCA 128.23 47.00
CYANIDE NA NA NA 10.00 U 5.20 22.00 5.20

NOTES:

'Cadmium, chromium, copper, lead and nickel USEPA Freshwater 
Acuta and Chronic Surface Water Quality Criteria are based 
on the surface water hardness at that (oration.

** Silver and Zinc USEPA Freshwater Acute Surface Water Quality 
Criteria are based on the surface water hardness at that location.

(1) Only compounds exceeding their MDL for at least one location 
are included. Complete results, including TICs, are In Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A
(3) From NJAC 7:98 Surface Water Quality Standards
(4) USEPA Water Quality Criteria. 1986.



RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ugA.)

TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK SULFUR PLANT PONDS 1 WATER QUALITY CRITERIA 1
COMPOUND

NJDEP USEPA (4) USEPA(4)
SW4M01H SW4I601L SW-0810 SW4M1S SW-0814 SW-0618 FW-2 FW FW

13) ACUTE CHRONIC

ALUMINUM NA NA NA NA NA 07300.00 J NCA NCA NCA
ANTIMONY 2.10 UJ 2.10 UJ 2.10 U 2.10 U 2.10 U 2.10 UJ 12.20 9000.00 1800.00
ARSENIC 8,20 £ ' 38.0Q £ 19.50 10.00 U 1000 UJ 360.00 190.00
BARIUM 34.80 J 43.10 J 10.20 U 10.40 U 9.90 U 27.70 J- 2000.00 NCA NCA
BERYLLIUM 0.60 U 0 .80 U 12.40 £ 2.70 NCA 130.00 6.30
CADMIUM* 2.8 o 1.9 U NCA 16.49 —-----JqJ

1.90 U NCA 88.82 0.78
100 U NCA 03.19 7.85

CALCIUM NA NA NA Ra NA NCA NCA NCA
CHROMIUM* 62.5 J- EiTH 160.00 4912.32 2980

8.00 J- 180.00 18428.18 86.29
S.80 J- 100.00 13088.14 08.03

COBALT NA NA NA NA 1 NA 48.80 J- NCA NCA NCA
COPPER* ........ 431 J ssrr iiilSBll .... 671 NCA 'BIAS .......... Sk99

8.40 J NCA 238.13 123.30
1400 J NCA 180.08 97.10

IRON NA NA NA NA NA EaEll NCA NCA
LEAD* 5.1 J 3 UJ 1IP1T51I -------173 535 411.04 16.02

2.90 U 8.00 2884.28 104:00
iiiatari 8.000 1880.43 73.28

MAGNESIUM NA NA NA NA NA 28200.00 NCA NCA NCA
MANGANESE NA NA NA NA NA 1370.00 J NCA NCA NCA
MERCURY 0.19 U 0.19 U 0.10 U 0.10 U 0.10 U 0.10 U 0.144 2.40 0.012
NICKEL* "'"""".SiH;! m IHiBJsfl 1 55S:!£: 810.00 4841.04 iiiiisn?

8.80 J- 810.00 14841.27 92.31
8.10 UJ 810.00 12000.33 74.04

POTASSIUM NA NA NA NA NA 3170.00 J NCA NCA NCA
SELENIUM 1.00 UJ 100 UJ 4.00 R 400 R 400 R 8.00 U 10.00 200.00 35.00
SILVER** eiswn SOT •' •9.9 £ 2.3 UJ 10400 38.04 0.120

2.30 UJ 184 00 4S4.92 6.120
200 UJ 104.00 281.28 0.120

SODIUM NA NA NA NA NA 4870.00 J NCA NCA NCA
THALLIUM 1.90 UJ 100 UJ 7.00 R 7.00 R 6.40 £ 9.80 UJ 1.70 1400.00 40.00
VANADIUM NA NA NA NA m 10.80 J- NCA NCA NCA
ZINC- - 32&oi- 6940 J? NCA WSSiST 3£o5

39.60 J NCA 3132.81 47.00
41.10 J NCA 2483,79 47.00

CYANIDE NA NA NA NA NA S.oo U ------ 535 ' 535 Sic

“Cadmium, chromium, copper, lead and nickel USEPA Freshwater 
Acute and Chronic Surface Water Quality Criteria are based 
on the surface water hardness at that location.

~ Silver and Zinc USEPA Freshwalar Acute Surface Water Quality 
Criteria are based on the surface water hardness at that location.

(1) Only compounds exceeding their MDL for at least one location are Included. 
Complete results. Including TICs,uia In Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater 
and estuarine locations.

(3) From NJAC KM Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1988.



TABLE 4-4
METALS DETECTED IN SURFACE WATER (1} 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND
RED ROOT CREEK WATER QUALITY CRITERIA

NJDEP USEPA (4) USEPA (4)
SW-0602H SW-0602L 8W-0603H SW-0603L SW-0604H SW-0804L SW-0606H SW-0608L SE-1 MARINE MARINE

(31 ACUTE CHRONIC

ALUMINUM NA NA 11400 U 71.70 NA NA NA NA NCA NCA NCA
ANTMONY 2.10 UJ 9.00 J- 2.10 UJ 2:10 UJ 2.10 U 2.70 U 2.10 U 2.10 U 43000.00 NCA NCA
ARSENIC ms&mm 10.00 U 1000 UJ 10.00 U 10.00 U 6:50 U 10.00 U 'mm 69.00 86.66
BARIUM 63.20 J 134 00 J 194.00 J- 224.00 74.80 J 74.20 J 31.60 J 2030 J NCA NCA NCA
BERYLLIUM 0 .60 U 2.10 0.80 U 0 60 U 0.60 UJ 0.60 UJ 0.60 UJ 060 UJ NCA NCA NCA
CADMIUM 1.90 U 2.20 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U NCA 43.00 9.30
CALCIUM NA NA 108000.00 84800:00 NA NA NA NA NCA NCA NCA
CHROMIUM 13.30 J- 46.20 J. 4.40 UJ 4.40 U 4.40 UJ 4.40 UJ 4.40 UJ 4.40 UJ 3230.00 10300.00 NCA
COBALT NA NA 2 SO UJ 2.90 U NA NA NA NA NCA NCA NCA
COPPER 67 DO J 253 0Q J ' 2.20 8.60 U 5.00 U 16901:3:: 7.50 U NCA 290 2.90
IRON NA NA 3090.00 J 3040.00 NA NA NA NA NCA NCA NCA
LEAD 100.00 U WKKmpm. 3.00 U 18.4(7 3.00 UJ 3.00 UJ 3.00 UJ 3.00 UJ NCA 146.60 ' ' $.66
MAGNESIUM NA NA 312000j00 234000.00 NA NA NA NA NCA NCA NCA
MANGANESE NA NA msmm 4 29600 NA NA NA NA wwm NCA NCA
MERCURY 0.50 U 0.18 U 0.10 u 0.10 u 0.10 U 0.10 U 0.10 U 0.10 U 6.148 2.10 0.025
NICKEL J* ■ilifpS.W i*. 1640 8.10 UJ 8.10 UJ 8.10 UJ 8.10 UJ 3900.00 140:00 * T.10
POTASSIUM NA NA 9SS00.00 J 70400.00 NA NA NA NA NCA NCA NCA
SELENIUM 1.60 UJ 5.10 J 8.00 U ■ 8.00 U 8.30 J 4.00 R 4.00 R 4.00 R NCA 410.00 54.00
SILVER 2.30 UJ 2.30 UJ 2.30 UJ 2.30 U 2.30 UJ 2.30 UJ; 2.30 UJ 2.30 UJ NCA 230 NCA
SODIUM NA NA 2780000.00 J 1940000.00 NA NA NA NA NCA NCA NCA
THALLIUM ISO UJ 1.90 UJ 9.50 UJ 9 50 UJ 7.00 R 7.00 R 7:00 R 7 .00 R 622 2130.00 NCA
VANADIUM NA NA 48.80 J- 33.00 NA NA NA NA NCA NCA NCA
ZINC rnmiM J 80000 4 8.10 J- 5.80 25.60 U 18.30 U 50.00 U 13.50 U NCA 17000 5a.oo
CYANIDE NA NA 5.00 U 5.00 U NA NA NA NA 1.00 ISO 1.00

NOTES:
(1) Only compounds exceeding their MDL for at leaal one location are Included. Complete result*. Including TIC>, are In Appendix C.
(2) Relerto Salinity Map (Figure 3-2) and Appendix A to determine extentof freahwotar and eMuarlne locations.
(3) From NJAC 7:9B Suthce Water Quality Standards.
(4) USEPA Water Quality Criteria, 1980.



CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
CENTRi

Xos=1 WATER QUALITY CRITERIA

NJDEP USEPA (4| USEPA (4)
SW-11Q1L SW-1102L SW-1103L 3W-1104L SW-1101H SW-1102H SW-1103H SW-1104H SE-1 MARINE MARINE

(SI

ALUMINUM NA NA NA 279.00 NA NA NA 176.00 NCA NCA NCA
ANTMONY 8.00 U 28.00 8.00 u 8.00 U 8.00 U 8.00 U 9.10 8.00 U 43000.00 NCA NCA
ARSENIC mmMt: 2140 0.70 0.20 :!!!! '26.00 ;:s: m28M. 16.00 1060 0.136 69.00 38.00
BARIUM 4870 38 40 40 30 50.50 40.50 38.20 36.40 38.60 NCA NCA NCA
BERYLLIUM 2.70 2.80 1.80 1.70 1.90 1.40 U 1.40 U 1.40 u NCA NCA NCA
CADMIUM 0.S0 u 0.20 U 0.50 U 050 U 0.20 U 0.10 u 0.50 U 0.10 U NCA 43.00 9.30
CALCIUM NA NA NA 103000.00 NA NA NA 163000.00 NCA NCA NCA
CHROMIUM 3.60 U 3.60 U 3.60 U 3.60 U 3.60 U 3.60 U 3.60 U 360 U 3230.00 10300.00 NCA
COBALT NA NA NA 2.50 U NA NA NA 250 U NCA NCA NCA
COPPER 8.10 U 2.20 U 2.60 U 9.40 U 5.00 u 2.10 U 3.60 U 500 U NCA 2.90 2.90
IRON NA NA NA 2690.00 NA NA NA 1050.00 NCA NCA NCA
LEAD . 0.30 4 4.00 J 4.00 J ..: 8.60 J 5.40 J 3.00 J liiHil i: i.fi.SOi 460 U NCA 140.00 6.60
MAGNESIUM - NA NA NA 547000.00 NA NA NA 4SSOOOOO NCA NCA NCA
MANGANESE NA NA NA 201.00 NA NA NA HiiBl-i 100.00 NCA NCA
MERCURY 0.20 u 0.20 U 0.20 U 0.20 u 0.20 u 0.20 U 0.20 U 0.20 U 0.148 2.10 0.025
NICKEL 11.70 u 11.70 U 11.70 U 11.70 U 11.70 u 11.70 U 11.70 u 11.70 U 3900.00 140.00 7.10
POTASSIUM NA NA NA 216000.00 NA NA NA 177000.00 NCA NCA NCA
SELENIUM 8.00 u 8.00 U 8.00 U 8.00 U 8.00 u 8.00 U 8.00 u 800 U NCA 410.00 54.00
SILVER 2.10 u 2.10 U 2.10 U 2.10 u 2.10 u 2.10 U 2.10 u 210 U NCA 2.30 NCA
SODIUM NA NA NA 4620000.00 NA NA NA 3930000.00 NCA NCA NCA
THALLIUM 7.S0 u 7.50 U 7.50 U 7.50 u 7.50 u 7.50 U 7.50 u 7.50 U 6.22 2130.00 NCA
YANAOIUM NA NA NA 10.50 NA NA NA 9.30 NCA NCA NCA
ZINC 2.40 u 2.40 U 2.40 u 2.40 u 2.40 u 2.40 U 2.40 u 2.40 U NCA 170.00 58.00
CYANIDE NA NA NA 10.00 u NA NA NA U

NOTES:
(1) Only compounds exceeding I heir MOL for a! least one location are included. Complete results. Including TICs, are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:98 Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1988.



NOTES:

CENTRAL DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L|

TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND

ISOLATED FRESHWATER toNo UPORADIENT 
PONDED AREA

WATER QUALITY CRITERIA

SW-1822 3W-1623 SW-1828
SW-1627 

(Duplicate of 
SW-16281

SW-1621
NJOEP
FW-2

(31

USEPA (4) 
FW

ACUTE

USEPA (4) 
FW

CHRONIC

ALUMINUM NA NA NA NA NA NCA NCA NCA
ANTIMONY 10.20 800 U 8 .00 U 8.00 U 10.80 12.20 900000 1600.00
ARSENIC " 11.30 *: ■>14.90 1.60 U jo.ott 36000 19000
BARIUM 8820 38 50 357.00 325:00 3770 2000.00 NCA NCA
BERYLLIUM 1.40 U 1.40 U 1.40 U 1.40 U 1.40 U NCA 130.00 580
CADMIUM* 0.10 U 0.10 0.12 0.12 0.14 NCA 38.51 5.36
CALCIUM NA NA NA NA NA NCA NCA NCA
CHROMIUM* 380 U 3.60 U 5.80 3 .60 U 3.60 U 180.00 6772.29 46.08
COBALT NA NA NA NA NA NCA NCA NCA
COPPER* 5.40 U 2.50 U 12.10 820 U 2.10 U NCA 1142S 64.07
IRON NA NA NA NA NA NCA NCA NCA
LEAD*

i mm) > mm wmmm 2.60 J ^$.00 101229 3845
MAGNESIUM NA NA NA NA NA NCA NCA NCA
MANGANESE NA NA NA NA NA NCA NCA NCA
MERCURY 020 U 0:20 U 0.20 U 0.20 U 0.20 U 0.144 280 0.012
MICKEL* 11.70 U 11.70 U 11.70 U 11.70 U 11.70 U 518.00 829182 51.57
POTASSIUM NA NA . NA NA NA NCA NCA NCA
SELENIUM 1.60 U 8.00 U '8.00 U 6.00 U 1.60 U 10.00 260.00 3500
SEVER** 2.10 U 2.10 U 2.10 U 2.10 U 2.10 U 16480 121.81 0.120
500IUM NA NA NA NA NA NCA NCA NCA
THALLIUM 780 U 7.50 U 7.50 U 780 U 7.50 U 1.70 140000 40.00
VANADIUM NA NA NA NA NA NCA NCA NCA
UNC** 3.70 U 2.40 U 2080 U 1880 U 2.40 U NCA 1658.68 47.00
CYANIDE NA NA NA NA NA 520 22.00 520

’Cadmium, chromium, copper, load and nickel USEPA Freshwater 
Acute and Chronic Surface Water QualKy Criteria aro based 
on the surface water hardness et teat location.

** SBvar and Zinc USEPA Freshwater Acute Surface Water Quality 
Criteria are based on Sw surface water hardness at tfiat location.

(1) Only compounds exceeding their MDL for at least one location are Included. 
Complete results. Including TICs, are In Appendix C,

(2) Refer to SatoiNy Map (Figure 3-2} and Appendix A to determine extent of freshwater 

and estuarine locations.
(3) From NJAC 7.98 Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1988,



CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ugfL)

TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
ISOLATED

ESTUARINE PONDS
UPGRAOIENT 

PONDED AREA
WATER QUALITY CRITERIA

8W-1628H SW-1826L SW-1824
NJDEP

SE-1
(31

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

ALIMNUM NA NA 59.00 NCA NCA NCA
ANTIMONY 8.00 U 8.00 U 0.80 U 43000.00 NCA NCA
ARSENIC M.60 fct 40 ‘ i- ' ' 0.1M 89.00 3300

BARIUM 50.40 58.10 56.80 NCA NCA NCA
3ERYLUUM 1.40 U 1.40 U 1.40 U NCA NCA NCA
SADMRJM 0.15 0.11 0.10 U NCA 43.00 9.30
CALCIUM . NA NA 58500.00 NCA NCA NCA
CHROMUM 3.60 U 3.60 u 3.60 U 3230.00 10300.00 NCA
COBALT NA NA 2.50 U NCA NCA NCA
COPPER 4.90 U 4.30 u 3.20 U NCA 2.90 2.90
IRON NA NA 83.20 NCA NCA NCA
LEAD 8.60 J MO J 1.60 U NCA 140.00 850
MAGNESIUM NA NA 140000.00 NCA NCA NCA
MANGANESE NA NA ......32S.0G ■' 100.00 NCA NCA
MERCURY 0.20 U 0.20 U 0.20 U 0.146 2.10 0.025
NICKEL 11.70 u 11.70 u 11.70 U 3900.00 140.00 7.10
POTASSIUM NA NA 52300.00 NCA NCA NCA
SELENIUM 8.00 u 8.00 u 8.00 U NCA 410.00 54.00
SILVER 2.10 u 2.10 u 2.10 U NCA 2.30 NCA
SODIUM NA NA 1290000.00 NCA NCA NCA
THALLIUM 7.50 u 7.50 u 7.50 U 6.22 2130.00 NCA
VANADIUM NA NA 5.90 NCA NCA NCA
ZINC 14.70 u 2.40 u 2.40 U NCA 170.00 58.00
CYANIDE NA NA 10.00 U 1.00 1.00 1.00

NOTES:
(1) Only compounds exceeding Ihelr MOL lor at leas! one location are Included. Complete results, Including TICs, are in Appendix C.

(2) Refer lo Salinity Map (Figure 3*2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7.18 Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1986.



TABLE 4-4
METALS DETECTED M SURFACE WATER (1) 

FORMER RARITAN ARSENAL • EDISON. NEW JERSEY

AREA 12 DRAINAGE 
ESTUARINE (2)

ALL VALUES IN (ugfL)

COMPOUND

AREA 12 DITCH WATER QUAUTYCRIITERIA

NJDEP USEPA (4) USEPA (4)
SW-1201 SW-1202H SW-1202L SW-1203H SW-1203L SE-1 MARINE MARINE

(81 ACUTE CHRONIC

ALUMINUM NA NA NA 309.00 1440.00 NCA NCA NCA
ANTIMONY 8 .00 U 8.00 U 8.00 U 8.00 U 8.00 U 43000.00 NCA NCA

ARSENIC 2060 W'iwm Wfflmm <M36 69.00 38.00
BARIUM 378.00 37.90 23190 50.80 58.80 NCA NCA NCA
BERYLLIUM 1.80 1.40 U 1.40 U 2:10 1.90 NCA NCA NCA

CADMIUM 0.18 0.10 U 0:10 U 0:50 U 0.50 U NCA 43.00 9.30
CALCIUM NA NA NA 21200000 20500000 NCA NCA NCA
CHROMIUM 3.60 U 3.60 U 3.80 U 3:60 U 3.60 U 3230.00 1030000 NCA

COBALT NA NA NA 280 U 280 U NCA NCA NCA

COPPER 7 JO U 3.70 U 3.60 U 9.80 U 26.60 NCA 2.90 2.90
IRON NA NA NA 1120.00 3350.00 NCA NCA NCA
LEAD ItMPil 8.40 2.50 8.10 U 28.40 U NCA 140.00 ' 6.80
MAGNESIUM NA NA NA 819000.00 59600000 NCA NCA NCA
MANGANESE NA NA NA 200.00 <; 10039 NCA NCA
MERCURY 0 .20 U 0 .20 U 0.20 U 0.20 u 080 U 0.148 2.10 0.025

MCKEL 11.70 U 11.70 U 11.70 U 11.70 U ,24.90 3900.00 140 00 7.10
POTASSIUM NA NA . NA 247000.00 238000.00 NCA NCA NCA
SELENIUM 6 .00 U 8 00 U '800 U 8 .00 U 8 .00 U NCA 410.00 54.00
SILVER 2.10 U 2.10 U 2.10 U 2.10 U 2.10 U NCA 2.30 NCA
SOOtUM NA NA NA 523000000 5020000.00 NCA NCA NCA
THALLIUM 730 U 7.50 U 7 .50 U 7.50 U ^"■•'^606 < e.22 2130.00 NCA
VANADIUM NA NA NA 650 16.30 NCA NCA NCA

UNC 69.10 2.50 U 4.40 U 2.40 U 21.50 NCA 170.00 SSJpO
CYANIDE NA NA NA 10.00 U 10.00 U 100 1.00 180

NOTES:
(1) Only compounds exceeding their MDL for at least one location ere Included. Complete results. Including TICs, aro In Appendix C.
(2) Refer to Salinity Map (Flgure 3-2) and Appeiufix A to determine extent eT freshwater and estuarine locaflons.
(3) From NJAC 7SB Surfoco Water Quality Standards.
(4) USEPA Water Quality Criteria, 1988.



TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUNDS
ARE!V16 ASSOC IATIED DITCHES WATER QUALITY CRITERIA

SW-1611 SW-1612 SW-1813 SW-161S SW-1616H SW-1616L SW-1817 SW-1618
SW-1628 

(Duplicate of 
SW-1612)

NJDEP
SE-1
(3)

USEPA (4) 
MARINE

USEPA (4) 
MARINE

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE

NA
8.00 U
1.80 U 

4370
1.40 U 
0.50 U 

NA
3.80 U 

NA
1.90 U 
NA

1780 J 
NA
NA

0.20 U 
11.70 U 

NA
34.00 R 

2.30 U 
NA

iMiMbo

NA
14.80

NA

NA
8.00 U

173 00
1.40 U 
0.50 U 

NA
3.80 U 

NA
1.90 U 
NA

:M:13.8Q:i£H

NA
NA

0.20 U 
11.70 U 

NA
34.00 UJ 

2.30 U
NA

10.00 U 
NA

54.60
NA

NA
8.00 U 
1.80 U 

41.80
1.40 U 
0.50 U

NA
6.40

NA
1.90 U 
NA

13.70 J 

NA
NA

0.20 U
11.70 U 

NA
34.00 R 
2.30 U

NA
10.00 U 

NA
13.90

NA

NA
12.00

i:::::22.80 :i!

6160
1.40 U 
0.50 U 

NA
3.80 U 

NA
1.90 U 
NA

liliii:; 8.70:£;;

NA
NA

0.20 U 
11.70 U 

NA
34.00 UJ 
2.30 U

NA
10.00 U 

NA
7.60 U 
NA

NA
8.00 U 

1370 
49.10

1.40 U 
0.50 U 

NA
11.30

NA
,::::i6.B0 J

NA
J-

NA
NA

0.20 U 
11.70 U 

NA
34.00 UJ
2.30 U 

NA
10.00 U 

NA
72.10
NA

NA
8.00 U

:::::::M40 i'i:

47.40
1.40 U 
0.50 U 

NA
3.80 U 

NA
1.90 U 
NA

8 40-Ji::
NA
NA

0.20 U
11.70 U 

NA
34.00 UJ 
2.30 U

NA
10.00 U 

NA
14.70 U

207.00 J>
8.00 U

1070
45.60

1.40 U 
0.50 U

177000.00
5.00
3 40 U 
1.90 U 

4960.00
5.70 :

494000.00 
1974)0

0 20 U
11.70 U

135000.00
34.00 U 
2.30 U

3750000.00
10.00 u
10.30
7.10 U

NA
8.00 U 

19:80
56 20

1.40 U 
0.50 U 

NA
7.10

NA
2510 J 

NA
16.S0 J-

NA
NA 

023 

11.70 U 
NA

34.00 UJ 
2.30 U

NA
10.00 U 

NA
51.10

NA
8.00 U

29.00 
17500

1.40 U 
0.50 U

NA
4.50

NA
3.70 J

NA
12.80 i-

NA
NA

0.20 U
11.70 U

NA
34.00 UJ 
2.30 U

NA
10.00 U

NA
63.10:MI:

NCA
43000.00

0136

NCA
NCA
NCA
NCA

3230.00 
NCA 
NCA 
NCA 
NCA 
NCA

loaoo
0.146

3900.00 
NCA 
NCA 
NCA 
NCA 
822 
NCA 
NCA

NCA
NCA

69.00 
NCA 
NCA

43.00 
NCA

10300.00 
NCA
£90
NCA

140.00
NCA
NCA

2.10
140.00 

NCA
410.00 

2.30 
NCA

2130.00 
NCA

170.00

NCA
NCA

36.00 
NCA 
NCA 
9.30 
NCA 
NCA 
NCA 
2:90 
NCA

NCA
NCA

0025

7.10
NCA

54.00 
NCA 
NCA 
NCA 
NCA

58.00

NOTES:
(1) Only compounds exceeding their MOL for al least one location are included. Complete results. Including TICs, are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1986.



NOTES:

OLD RED ROOT CREEK DRA1NAOE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND
ASSOCIATED

DITCHES
FORESTED
WETLANDS

AREA 19 NORTHEASTERN 
WETLANDS

WATER QUALITY CRITERIA

SW-1S14 SW-1903 SW-1908 SW-1909 SW*1910
NJDEP
FW-2

(3)

USEPA (4) 
FW

ACUTE

USEPA (4) 
FW

CHRONIC

ALUMINUM NA NA 89.00 U NA NA MCA NCA NCA
ANTIMONY 8.00 U 3.00 U 2.10 U 3.00 U 3.00 U 1220 9000.00 1600.00
ARSENIC 2.60 946.90 J. 2.10 UJ 10.00 UJ tQ.89 >H 6.017 66900 169.90
BARIUM 71.10 501.00 57.90 13.10 41.70 2000.00 NCA NCA
BERYLLIUM 1.40 U 0:90 J- 0.60 U 0.60 UJ 0.60 UJ NCA 130.00 520
CADMIUM* 0.50 U 1.90 U 1.90 U 1.90 U 1.90 U NCA 2.47 0.82
CALCIUM NA NA 18800.00 NA NA NCA NCA NCA
CHROMRJM* 3.60 U 4.40 U 4.40 U 4.40 U 4.40 U 160.00 1240.11 6.51
COBALT NA NA 13.40 NA NA NCA NCA NCA
COPPER* 7.80 J 28.40 4 2.10 7.20 J 5.00 J NCA 1203 832
IRON NA NA 1780000 NA NA NCA NCA 1 100000
LEAD* 9.00 4* 1350 U 1.10 6.10 U 5 .40 U 6410 4828 *<89
MAGNESIUM NA NA 4820.00 NA NA NCA NCA NCA
MANGANESE NA NA 905.00 NA NA NCA NCA NCA
MERCURY 0J0U 0:10 U OilOU 0.10 U 0.10 U 0.144 2.40 0.012
NICKEL* 11.70 U 8.10 UJ 8:10 U 8.10 UJ 600 4. 518.00 1349.52 896
POTASSIUM NA NA 358000 NA NA NCA NCA NCA
SELENIUM 1.70 UJ 8 .00 U 1.60 U a:oou 8.00 U 10.00 260.00 35.00
SILVER** 2.30 U 4.16 2.30 U 2.30 U 2.30 U 184.00 200 0,120
SODIUM NA NA 51500.00 NA NA NCA NCA NCA
THALLIUM 10.00 u 9.50 R 2.90 UJ 9.50 R 9 .50 R 1.70 1400.00 40.00
VANADIUM NA NA 7.40 U NA NA NCA NCA NCA
ZINC** 27.20 7610 4030 J 34.10 .. 67:80 NCA 228.40 47.90
CYANIDE NA NA I0.00U NA NA 520 2200 5.20

*Cadmlum, chromium, copper, lead and nickel USEPA Freshwater 
Acute aird Chronic Surface Water Quality Criteria are baaed 
on the surface water hardness at Dial location.

** Silver and Ztnc USEPA Freshwater Acuta Surface Water Quality 
Criteria are based on the surface water hardness at that location.

(1) Onty compounds exceeding their MOL fora! least one location are Included. 
Complete results, including TICs, are In Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater 
and estuarine locations.

(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1986.



OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/LJ

TABLE 4-4
METALS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON. NEW JERSEY

COMPOUNDS
WEST
DITCH

OLD REDRCOT CREEK WATER QUALITY CRITERIA

SW-1603H
NJDEP USEPA (4) USEPA (4)

SW-1603L SW-1907 SW-1606 SW-1607 SW-1608 SW-1609H SW-1609L SW-1610 SE-1
m

MARINE
ACUTE

MARINE
CHRONIC

ALUMINUM 328.00 5590.00 NA NA 224.00 145.00 171.00 Jr 1960.00 Jr NA NCA NCA NCA
ANTMONY 8.00 U 8.00 U 2.10 UJ 8.00 U 8.00 U 8.00 U 8.00 U 8.00 U 8.00 U 43000.00 NCA NCA
ARSENIC 9.00 U mmmmm MOD J- 4.00 ' 2.90 2.60 -MOO &90 1.80 U 69.00 39.00
BARIUM 27.00 59.40 73 20 J- 43.70 40.00 39.40 23.20 23.80 82.00 NCA NCA NCA
BERYLLIUM 1.40 U 1.40 U 1.80 U 0.50 U 0.50 U 0.50 U 1.40 U 1.40 U 0.50 U NCA NCA NCA
5ADMIUM 0.50 U 0.55 1.90 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0 .50 U NCA 43.00 9.30
CALCIUM 225000.00 156000.00 NA NA 73600.00 74000.00 38500.00 18800.00 NA NCA NCA NCA
CHROMIUM 3.80 U 16.90 6.90 J- 3.80 U 3.80 U 3.80 U 3.80 U 3.80 U 3.80 U 3230.00 10300.00 NCA
COBALT 3.40 U 3.40 U NA NA 3.40 U 3.40 U 3.40 U 3.40 U NA NCA NCA NCA
COPPER 1.90 U 39.90 26.70 U 1.90 U 1.90 U 1.90 U 4.S0 J 11.204 1.90 U NCA 2.90 290
RON 756.00 15300.00 NA NA 2270.00 1810.00 1690.00 4150.00 NA NCA NCA NCA
LEAD * 9.90 <1 Mi 5.50 J U SMJ 4.80 J 5.40 &60 10.06 i , NCA 140.00 £90
MAGNESIUM 679000.00 452000.00 NA NA 189000.00 192000.00 90600.00 36000.00 NA NCA NCA NCA
MANGANESE 12900 ''"!'47tOO ' NA NA :-.vkv. .S.fiwWf.vpi:-:: 29900 ^23900*5 17900 NA 10060 NCA NCA
MERCURY 0.20 U 0.24 0.10 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U "%0.1!$ 2.10
NICKEL 11.70 U 11.70 U 8.10 UJ 7.10 U 7.10 U 7.10 U 11.70 U 11.70 U 7.10 U 3900.00 140.00 7.10
POTASSIUM 201000.00 136000.00 NA NA 55100.00 56100.00 27100.00 12900.00 NA NCA NCA NCA
SELENIUM 34.00 R 34.00 R 78.10 U 8.00 R 8.00 R 8.00 R 1.70 U 1.70 U 32.00 R NCA 410.00 54.00
SILVER 2.30 U 2.30 U 2.30 UJ 2.40 2.30 U 2.30 U 2.30 U 2.30 U 2.30 U NCA 2.30 NCA
SODIUM 5370000.00 3740000.00 NA NA 1590000.00 1560000.00 754000.00 304000.00 NA NCA NCA NCA
THALLIUM 10.00 U 10.00 u 2.90 R 1.60 U 8.00 U 8.00 U 10.00 U 11J50 8.00 U 2130.00 NCA
VANADIUM 8.00 21.70 NA NA 3.90 6.20 2.20 U 7.70 NA MCA NCA NCA
ZINC 15.00 84.60 54.40 J- 25.40 18.30 16.00 15.90 U 33.00 6.20 NCA 170.00 69.00
CYANIDE 10 .00 U 10.00 u NA NA 10.00 U 10.00 U 10 .00 U 10.00 U NA 1.00 1.00 1.00

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results, Including TICs, are fai Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:98 Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1986.



METALS DETECTED IN SURFACE WATER (1) 
FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COUNTY PARK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES M(ugfL)

COMPOUND
AREA 101 

BOROER DITCH
OPEN LAWN DITCH WESTERN BOUNDARY 

DITCH
WATER QUALITY CRITERIA

SW-1012 NJDEP USEPA (4) USEPA (4|
SW-1008 SW-1902 SW-1004 SW-1008 (Duplicate of SW-1001 SW-1002 FW-2 FW FW

SW-1008! (*) ACUTE CHRONIC

ALUMINUM 222.00 U NA NA NA NA 274 00 NA NCA NCA NCA
ANTIMONY 2.10 UJ 2.10 U 2.10 UJ 2.10 U 5,10 J- 2.10 UJ 2.10 UJ 12.20 9000.00 1600.00
ARSENIC 2.10 U 2.50 2.10 UJ 2.10 UJ 2.10 UJ 2.10 U 2.10 UJ 0,017 360.00 19000
BARIUM 69.00 17.90 43.20 37.30 36.20 77.00 58.70 2000.00 NCA NCA
BERYLLIUM 0.40 U 0.50 U 1.10 U 1.10 U 1.10 U 0.40 U 0.40 U NCA 130.00 5.30
SADMIUM* 2.90 UJ 2.80 UJ 3.00 UJ 3.00 UJ 3.00 UJ NCA 1,71 0.64

3,70 J- 300 UJ NCA • 1.80 0.66
CALCIUM 1190000 NA NA NA NA 10500.00 NA NCA NCA NCA
CHROMIUM* 5.80 U 5,40 4 580 UJ 36 80 \T 5.60 UJ 160.00 950.58 330

5.80 U 5:80 UJ 16000 988.64 5.18
COBALT 16.80 NA NA NA NA 4.60 NA NCA NCA NCA
COPPER* 3.80 J 1280 4 5.10 J 3.90 J 2.20 J NCA -------------- £6S 83i

... ,.,0.40 4 690 J NCA 9.25 656
IRON NA NA NA NA NA NCA NCA
LEAD* 1,70:: 4 1.00 u 1.00 U 1.00 U 1.40 U 5:00 32.00

-------------ua^

' 2.40 4 4.90 U 5.00 33.91 02
MAGNESIUM : 4420.00 NA NA NA NA 5810.00 NA NCA NCA NCA
MANGANESE 781 CO J NA NA NA NA 67.70 J NA NCA NCA NCA
MERCURY 0.10 U 0.10 u 0.10 U 0.10 U 0.10 U 0.10 U o:io U 0.144 2.40 0.012
NICKEL* 10.30 U 10.30 u ililKSr 4 91-70 d i"'11 HMm 51800 1054.46 1 > 956

10.30 U 1090 U 516:00 1091.52 6.79
POTASSIUM 3200.00 NA NA NA NA 3612.50 NA NCA NCA NCA
SELENIUM 1.60 UJ 1.80 u 1.60 U 190 U 1.60 u 3.00 J- 2.40 10.00 260.00 3500
Sn.VER** 2.00 UJ 2.00 u 2.00 U 2:00 U 2.00 u 164.00 1.15 0.120

2.00 UJ 2.00 U 164.00 194 0.120
SODIUM 22900.00 NA NA NA NA 30900.00 NA NCA NCA NCA
THALLIUM 2.90 UJ 290 R 290 R 2.90 R 2.90 R 290 UJ 290 U 1.70 1400.00 40.00
l/ANADHJM 2.70 U NA NA NA NA 2.70 U NA NCA NCA NCA
ZINC** 22.70 J- 185.00 U 86.40 U 127.00 U 142.00 U NCA 174.4S 47.00

44,60 J- 24.60 U NCA 181.16 47.00
CYANIDE 10.00 U NA NA NA NA 10.00 U NA 335 351» 335

NOTES: ‘Cadmium, chromium, copper. lead and nickel USEPA Freshwater
Acute and Chronic Surface Water Quality Criteria are based 
on the suite* water hardness at that location.

“ Silver and Zinc USEPA Freshwater Acuta Surface Water Quality

(1) Only compounds exceeding th*ir MOL for at least on* location are included. 
Complete results, including TICs, are In Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater 
and estuarine locations.

(3) From NJAC 7flB Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1988.
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TABLE 4-6
PRIORITY POLLUTANT METALS IN SURFACE WATER (HIGH AND LOW TIDE) (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

ALL VALUES IN (ug/L)

SAMPLE ID 9 LEAD MERCURY NICKEL SELENIUM SILVER
I THALLIUM ZINC 1

High Low High Low High Low High Low High Low I High Low High Low
' Tide Tide Tide Tide Tide Tide Tide Tide Tide Tide Tide Tide Tide Tide I

SW-0505 2.40 U 2.40 UJ 0.10 U 0.10 U 23.60 J- 13.20 J- 2.70 J 1.30 UJ 2.30 UJ 2.30 UJ 1.80 UJ 1.80 UJ 92,10 U 55.10 J-
•' SW-0506 2 .40 U 2:50 0.10 0.10 U 24.30 J- 25.90 J- 1.30 UJ 1:30 UJ 2.30 UJ 2.30 UJ: 1.80 UJ 1.80 UJ 99:90 U 110.00 U

SW-0507 2.40 U 2.40 U 0.10 U 0:10 U 28.20 J- 27.90 J- 1.30 UJ 1.30 UJ 2.30 UJ 2.30 UJ 1.80 UJ 1.80 UJ 110.00 U 110:00 U
SW-0601 2.90 U 16:20 J 0.19 U 0.19 U 8.80 J- 8:10 UJ 1.60 UJ 1.60 UJ 2.30 UJ 2.30 UJ 1.90 UJ 1.90 UJ 39.60 J 41.10 J
SW-0602 100.00 U 460:00 J 0:50 U 0:18 U 28.80 J- 69.50 J- 1.60 UJ 5.10 J 2.30 UJ 2.30 UJ 1.90 UJ 1.90 UJ 299.00 J 809:00 J
SW-0603 3.00 U 18.40 0.10 U 0.10 U 13.00 J- 10.40 8.00 U 8.00 U 2.30 UJ 2.30 U 9.50 UJ 9.50 UJ 8:10 J- 5:80
SW-0604 3.00 UJ 3.00 UJ 0:10 U 0.10 U 8.10 UJ 8.10 UJ 8.30 J 4.00 R 2.30 UJ 2.30 UJ 7.00 R 7.00 R 25.60 U 18.30 U
SW-0605 3.00 UJ 3.00 UJ 0.10 U 0.10 U 8.10 UJ 8.10 UJ 4.00 R 4:00 R 2.30 UJ 2.30 UJ 7.00 R 7.00 R 50.00 U 13.50 U
SW-060S 3.00 UJ 3.00 UJ 0:10 U 0.10 U 8.10 UJ 8.10 UJ 4.00 R 4:00 R 2.30 UJ 3.70 J- 7.00 R 7.00 R 21.80 U 15.40 U
SW-0608 3.30 J 3.00 UJ 0.10 U 0.10 U 8,10 UJ 8.10 UJ 26.70 J 8:00 R 2.10 UJ 2:30 UJ 7.00 R 7.00 R 20.40 U 19.80 U
SW-0609 3.40 J 3.00 UJ 0.10 U 0.10 U 8.10 UJ 8.10 UJ 4:00 R 4.00 J 2.30 UJ 2:30 UJ 7.00 R 7.00 R 27.40 U 12 .60 U
SW-0616 2.40 U 16.70 J- 0.10 u 0.10 u 11.60 22.40 J- 1:90 J- 1.30 R 2.30 U 2:30 UJ 1.30 UJ 1.80 R 115 .00 U 140.00 U
SW-0617 1:80 U 2.90 U 0.11 0.10 U 10.30 21.90 1.30 UJ 1.30 UJ 2.30 U 2.30 U 1.30 UJ 1.30 UJ 115 .00 U 146.00 U
SW-0818 2.40 U 7.80 U 0.11 0.10 u 8.10 U 11.60 1.30 UJ 1.30 UJ 2.30 U 2:30 U 1.30 UJ 1.80 UJ 24.10 U 68.40 U8 SW-0619 2.40 U 2.40 UJ 0.10 u 0.10 u 8.10 U 12.10 J- 1.30 UJ 14.00 J- 2.30 U 2:30 UJ 1.30 UJ 1.80 R 8.60 U 45.10 Ui SW-1101 5.40 J 9.30 J 0.20 U 020U 11.70 U 11.70 U 8.00 U 8.00 U 2.10 U 2.10 U 7.50 U 7.50 U 2.40 U 2.40 U1 SW-1102 3.00 J 4.00 J 0.20 U 0.20 U 11.70 U 11.70 U 8.00 U 8.00 U 2.10 U 2.10 U 7.50 U 7.50 U 2.40 U 2.40 U
SW-1103 5.90 J 4.00 J 0.20 U 0.20 U 11.70 U 11.70 U 8.00 U 8.00 U 2.10 U 2.10 U 7:50 U 7.50 U 2.40 U 2.40 U
SW-1104 4.60 U 8.60 J 0.20 U 0.20 U 11.70 U 11.70 U 8.00 U 8.00 U 2.10 U 2.10 U 7:50 U 7:50 U 2.40 U 2.40 U
SW-1202 5:40 2.50 0.20 U 0.20 U 11.70 U 11.70 U 8.00 U 8.00 U 2.10 U 2.10 U 7:50 U 7:50 U 2.50 U 4.40 U
SW-1203 6.10 U 26.40 U 0.20 U 0.20 U 11.70 U 24:90 8.00 U 8.00 U 2.10 U 2.10 U 7.50 U 8.00 2.40 U 21.50
SW-1215 7.20 J- 13.80 J- 0.20 U 0.49 11.70 U 11.70 U 34.00 UJ 34.00 UJ 2.30 U 2.30 U 10.00 U 10:00 U 17.80 56.70
SW-1216 10.60 J- 14.00 J- 0.20 U 0.20 U 11.70 U 11.70 U 34.00 UJ 34.00 UJ 2.30 U 2.30 U 10.50 10.00 u 21.20 54.20
SW-1408 5.20 U 5.10 U 0.20 U 0.20 U 7.10 U 7.10 U 8.00 U 1:60 U 2.30 U 2.30 U 8.00 U 8.00 U 47.90 J 77.50 J
SW-1601 5.90 J 7.80 J 0.20 U 0:20 U 7.10 U 7.10 U 32.00 R 32.00 R 2.30 U 2.30 U 8.00 U 8.00 U 11.50 10.70
SW-1602 r 25.90 J 12.10 J 0.20 U 0:20 U 11.70 U 11.70 U 34.00 R 34.00 R 2.30 U 2.30 U 11.00 10.00 U 15.00 23:60
SW-1603 8.90 J 37.40 J 0.20 U 0.24 11.70 U 11.70 U 34.00 R 34.00 R 2.30 U 2.30 U 10.00 U 10.00 u 15.00 84.80
SW-1609 5.40 8.50 0.20 U 0.20 U 11.70 U 11:70 U 1.70 U 1.70 U 2.30 U 2.30 U 10.00 U 11.50 15.90 U 33.90
SW-1616 17.80 J- 8.40 J- 0.20 U 0.20 U 11.70 U 11.70 U 34.00 UJ 34.00 UJ 2.30 U 2.30 U 10.00 U 10.00 U 72.10 14.70 U
SW-1625 8.60 J 6.10 J 0.20 U 0:20 U 11.70 U 11:70 U 8.00 U 8.00 U 2.10 U 2.10 U 7.50 U 7.50 U 14.70 U 2.40 U

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results are in Appendix C.
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ALL VALUES IN (ug/L)

TABLE 4-6
PRIORITY POLLUTANT METALS IN SURFACE WATER (HIGH AND LOW TIDE) (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

SAMPLE ID ANTI MONY ARSENIC BARIUM
| BERYLLIUM

.... ..........

CADMIUM CHROMIUM COPPER
High Low High Low High Low High Low High Low High Low High Low
Tide Tide Tide Tide Tide Tide Tide Tide Tide Tide Tide Tide Tide Tide

SW-0505 3.00 UJ 3.00 UJ 2.30 U 2.30 UJ 62.70 J- 55.10 0.60 U 0.60 U 1.90 U 1.90 U 4.40 UJ 4.40 U 9.70 U 1 60 U
SW-0506 3.00 UJ 3.00 UJ 2.30 U 2.30 U 50.70 J- 60.50 J- 0.70 0.90 1.90 U 2.10 4.40 UJ 4.40 UJ 6.30 U 6.80 U
SW-0507 3.00 UJ 3.00 UJ 2.30 U 2.30 U 56.80 J- 56.80 J- 0.60 U 0.60 1.90 U 1.90 U 4.40 UJ 4.40 UJ 8.00 U 5.70 U
SW-0601 2.10 UJ 2.10 UJ 8.20 J- 36.00 J- 34.50 J 43.10 J 0.60 U 0.60 U 1.90 U 1.90 U 5.00 J- 5.80 J- 5.40 J 14.90 J
SW-0602 2.10 UJ 9.00 J- 17.50 J- 59.00 J- 63.20 J 134.00 J 0.60 U 2.10 1.90 U 2.20 13.30 J- 48.20 J- 67.00 J 253.00 J
SW-0603 2.10 UJ 2.10 UJ 10.00 U 10.00 UJ 194.00 J- 224.00 0.60 U 0.60 U 1.90 U 1.90 U 4.40 UJ 4.40 U 4.40 2 20
SW-0604 2.10 U 2.70 U 10.00 U 10.00 U 74.80 J 74.20 J 0.60 UJ 0.60 UJ 1.90 U 1.90 U 4.40 UJ 4.40 UJ 8.60 U 5.00 U
SW-0605 2.10 U 2.10 U 6.50 U 10.00 U 31.60 J 20.30 J 0.60 UJ 0.60 UJ 1.90 U 1.90 U 4.40 UJ 4.40 UJ 16.90 J 7.50 U |
SW-0606 2.10 U 2.60 U 10.00 U 10.00 U 32.20 J 33.30 J 0.60 UJ 0.60 J- 1.90 U 1.90 U 4.40 UJ 4.40 UJ 13.10 J 9.10 U
SW-0608 3.00 U 5.40 U 10.00 U 20.00 U 33.90 J 18.90 J 0.60 UJ 0.60 UJ 1.90 U 1.90 U 4.40 UJ 4.40 UJ 6.70 U 5.80 U
SW-0609 5.30 U 2.10 U 12.50 20.00 U 37.10 J 23.80 J 0.60 UJ 0.60 UJ 1.90 U 1.90 U 4.40 UJ 4.40 UJ 12.30 J 8.20 U
SW-0616 3.00 UJ 3.00 UJ 2.30 UJ 4.00 64.30 70.20 J- 0.60 U 0.60 UJ 1.90 U 1.90 U 4.40 U 5.60 J- 3.20 U 10.90 U
SW-0617 3.00 UJ 3.00 UJ 2.30 UJ 2.30 UJ 55.80 83.50 0.60 U 0.60 U 1.90 U 1.90 U 4.40 U 4.40 U 6.40 U 11.00 U
SW-0618 3.00 UJ 3.00 UJ 23.00 UJ 7.80 J- 37.20 52.30 0.60 U 0.60 U 1.90 U 1.90 U 4.40 U 4.40 U 7.30 U 11.90 U
SW-0619 3.00 UJ 3.00 UJ 23.00 UJ 23.00 U 22.60 55.40 J- 0.60 U 1.60 J- 1.90 U 1.90 U 4.40 U 4.40 UJ 3.50 U 5.50 U
SW-1101 8.00 U 8.00 U 26.80 25.90 40.50 48.70 1.90 2.70 0.20 U 0.50 U 3.60 U 3.60 U 5.00 U 8.10 U
SW-1102 8.00 U 28.00 29.80 21.40 38.20 38.40 1.40 U 2.80 0.10 U 0.20 U 3.60 U 3.60 U 2.10 U 2.20 U
SW-1103 9.10 8.00 U 16.00 6.70 36.40 40.30 1.40 U 1.80 0.50 U 0.50 U 3.60 U 3.60 U 3.60 U 2.60 U
SW-1104 8.00 U 8.00 U 10.80 8.20 36.80 50.50 1.40 U 1.70 0.10 U 0.50 U 3.60 U 3.60 U 5 .00 U 9.40 U
SW-1202 8.00 U 8.00 U 34.20 20.50 37.90 23.90 1.40 U 1.40 U 0.10 U 0.10 U 3.60 U 3.60 U 3.70 U 3.60 U
SW-1203 8.00 U 8.00 U 11.70 9.50 50.80 58.80 2.10 1.90 0.50 U 0.50 U 3.60 U 3.60 U 9.80 U 26.80SW-1215 | 8.00 U 8.00 U 9.00 U 14.20 31.00 50.60 1.40 U 1.40 U 0.50 U 0.50 U 3.80 U 4.50 1.90 U 23.50 J
SW-1216 8.00 U 8.00 U 9.00 U 27.80 27.40 49.20 1.40 U 1.40 U 0.50 U 0.50 U 3.80 U 10.60 1.90 U 27.40 J
SW-1408 8.00 U 8.00 U 1.80 U 1.80 U 34.00 41.90 0.50 U 0.50 U 0.10 U 0.50 U 3.80 U 3.80 U 1.90 U 1.90 U
SW-1601 8.00 U 8.00 U 1.80 U 1.80 U 38.60 65.20 0.50 U 0.50 U 0.50 U 0.50 U 3.80 U 3.80 U 1.90 U 1.90 U
SW-1602 8.00 U 8.00 U 9.00 U 7.20 U 28.70 46.20 1.40 U 1.40 U 0.50 U 0.50 U 3.80 U 6.00 1.90 U 1.90 U
SW-1603 8.00 U 8.00 U 9.00 U 15.40 27.00 59.40 1.40 U 1.40 U 0.50 U 0.55 3.80 U 16.90 1.90 U 39.90
SW-1609 8.00 U 8.00 U 30.60 5.80 23.20 23.80 1.40 U 1.40 U 0.50 U 0.50 U 3.80 U 3.80 U 4.50 J 11.20 J
SW-1616 8.00 U 8.00 U 13.70 28.40 49.10 47.40 1.40 U 1.40 U 0.50 U 0.50 U 11.30 3.80 U 36.60 J 1.90 U 1
SW-1625 8.00 U 8.00 U 58.60 62.40 50.40 58.10 1.40 U 1.40 U 0.15 0.11 3.60 U 3.60 U 4.90 U 4.30 U 1

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results are in Appendix C.
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EAST DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 
AMINO-DNTS

SW-1402

0.13 U 
0.13 U 
0.12 U

EAST DITCH

SW-1403 SW-1404

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

SW-1406 SW-1406

0.13 U 0.13 U
0.13 U 0.13 U
0.12 U 0.12 U

UNNAMED
TRIBUTARY

WATER QUALITY CRITERIA

SW-1410

0.13 U 
0.13 U 
0.12 U

NJDEP
FW-2

J2L
NCA 
NCA 
NCA

USEPA (4) 
FRESH 
ACUTE_

NCA 
NCA 
NCA

USEPA (4) 
FRESH 

CHRONIC

NCA
NCA
NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards,
(4) USEPA Water Quality Criteria, 1992.
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EAST DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 
AMINO-DNT'S

EAST DITCH

SW-1407

0.13 U 
0.13 U 
0.12 U

SW-1408H

0.13 U 
0.13 U 
0.12 U

SW-1408L

0.13 U 
0.13 U 
0.12 U

UNNAMED TRIBUTARY

SW-1411

0.13 U 
0.13 U 
0.12 U

SW-1412

0.13 U 
0.13 U 
0.12 U

WATER QUALITY CRITERIA

NJDEP
SE-1

.W
NCA
NCA
NCA

USEPA (4) 
MARINE 
ACUTE

NCA
NCA
NCA

USEPA (4) 
MARINE 

CHRONIC

NCA
NCA
NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

BLACK DITCH WATER QUALITY CRITERIA U
COMPOUND |

SW-0620 NJDEP USEPA (4)
USEPA (4) |

SW-0S18H SW-0618L SW-0619H SW-0619L (Duplicate of SE-1 MARINE MARINE 1
SW-0619) *31 ACUTE CHRONIC B

1,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCAB
2.4.6-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA nca|
AMINO-DNTS 0.12 U 0.25 0.12 U 0.12 U 0.12 U NCA NCA ncaS

NOTES:
(1) Only compounds exceeding their MOL for at least one location are included. Complete results, including TICs. are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7.DB Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
RED ROOT CREEK WATER QUALITY CRITERIA I

NJDEP USEPA (4) USEPA (4)
SW-0601H SW-0601L SW-0603H SW-0603L SW-0604H SW-0604L SW-0605H SE-1 MARINE MARINE

(3) ACUTE CHRONIC

\ ,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCA
2,4.6-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCA
AMINO-DNTS 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NCA NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON. NEW JERSEY

COMPOUND
AREA4
DITCH

AREA 5 POND BLACK DITCH WATER QUALITY CRITERIA

NJDEP USEPA (4) USEPA (4)
I SW-0406 SW-0501 SW-0502 SW-0503 SW-0504 SW-0407 SW-0408 SW-0505H SW-0505L FW-2 FRESH FRESH
I (3) ACUTE CHRONIC

1,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U 0 13 U 013 U 0.13 U 0.13 UJ 0.13 U 0.13 U NCA NCA NCA
2,4,6-TRINITROTOLUENE 0.13 U 041 013 U 0.13 U 013 U 0 13 U 0 65 J- 0.13 U 0 13 U NCA NCA NCA
AMINO-DNTS 0.12 U 0.98 0.12 U 0.12 U 0.12 U 0 12 U 1 40 J- 0.86 0 12 U NCA NCA nca|

NOTES:
(1) Only compounds exceeding their MOL (or at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.



TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

COMPOUND
AREA 20 
DITCH

AREA 18B STREAM WATER QUALITY CRITERIA

SW-1818 NJDEP USEPA (4) USEPA (4)
SW-2001 SW-1803 , SW-1804 SW-1805 SW-1806 SW-1807 SW-1808 SW-1809 (Duplicate of 

SW-1B09)
FW-2

(3)
FRESH , 
ACUTE

FRESH
CHRONIC

1,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.15 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCA
2.4.6-TRINITROTOLUENE 0.13 U 0.14 2.80 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCA
AMINO-DNTS 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NCA NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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RED ROOT CREEK DRAINAGE AREA 
ESTUARINE

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - SURFACE WATER
EDISON, NEW JERSEY

COMPOUND
REDROOT CREEK WATER QUALITY CRITERIA |

SW-0605L SW-0606H SW-0606L SW-0607 SW-0608H SW-0608L SW-0609H SW-0609L
NJDEP

SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

1.3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NnA2,4,6-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCAAMINO-DNTS 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NCA NCA nca|

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.



TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ugfL)

LOWER AREA 18B STREAM i---------
COMPOUND

SW-0102 SW-0103 SW-0104 SW-0801 SW-0i

1,3.5-TRINITROBENZENE 0.13 U 013 U 0.13 U 0.13 U 0.13
2,4,6-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13
AMINO-ONTS 0.12 U 0.12 U 0.12 U 0.12 U 0.12

AREAS POND

SW-0803 SW-0804 SW-0805

0.13 U 
0,13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0,12 U

WATER QUALITY CRITERIA II

NJDEP USEPA (4) USEPA (4) |
/-0806 FW-2 FRESH FRESH 1

(3) ACUTE CHRONIC D

0.13 U NCA NCA
ncaI

0.13 U NCA NCA nca|

0.12 U NCA NCA nca|

NOTES:
(1) Only compounds exceeding their MDL for at least one locationare included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1992.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 18C STREAM LOWER 18B 

STREAM
WATER QUALITY CRITERIA

SW-1810 SW-1811 SW-1812 SW-1813 SW-1814 SW-1815 SW-1816 SW-1817 SW-0101
NJDEP
FW-2

(3)

USEPA (4) 
FRESH 
ACUTE

USEPA (4) 
FRESH 

CHRONIC

1,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCA
2.4,6-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA nca|
AMINO-DNTS 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NCA NCA nca|

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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CENTRAL DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

ISOLATED FRESHWATER POND UPGRADIENT WATER QUALITY CRITERIA
COMPOUND PONDED AREA

SW-1627 NJDEP USEPA (4) USEPA (4)
SW-1623 SW-1626 (Duplicate of SW-1621 FW-2 FRESH FRESH

SW-1626) (3) ACUTE Chronic

1,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCA
2.4.5-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCA
AMINO-DNTS 0.12 U 0.12 U 0.12 U 0.12 U NCA NCA

__________

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.

(3) From NJAC 7:98 Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

CENTRAL DITCH DRAINAGE AREA 
ESTUARlNE(2)

ALL VALUES IN (ug/L)

ISOLATED ESTUARINE 
POND

UPGRADIENT 
PONDED AREA

AM 622 SW-1626H SW-162SL SW-1624
NJDEP , 

SE-1 
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

0,13 U 0.13 U 0.13 U 0.13 U NCA NCA NCA
0.13 U 0.13 U 0.13 U 0,13 U NCA NCA NCA
0,12 U 0.12 U 0.12 U 0.12 U NCA NCA NCA|

WATER QUALITY CRITERIA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ugfL)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 
AMINO-DNT'S

SW-1101H

0.13 U 
0.13 U 
0.12 U

CENTRAL DITCH

SW-1101L SW-1102H

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

SW-1102L

0.13 U 
0.13 U 
0.12 U

SW-1103H

0.13 U 
0.13 U 
0.12 U

SW-1103L

0.13 U 
0.13 U 
0.12 U

SW-1104H

0.13 U 
0.13 U 
0.12 U

SW-1104L

WATER QUALITY CRITERIA

0.13 U 
0.13 U 
0.12 U

NJDEP
SE-1

<3>

NCA
NCA
NCA

USEPA (4) 
MARINE 
ACUTE

NCA
NCA
NCA

USEPA (4) 
MARINE 

CHRONIC

NCA
NCA
NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.

SWEXPCDE.XLS



TABLE 4-8
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

AREA 16
ASSOCIATED DITCHES

WATER QUALITY CRITERIA

NJDEP USEPA (4) USEPA (4)
SW-1613 SW-1615 SW-1616H ' SW-1616L SW-1617 SW-1618 SE-1 MARINE MARINE

(3) ACUTE CHRONIC

0.13 U 0.13 U 0.13 U 0.13 U 0:13 U 0.13 U NCA NCA NCA
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NCA NCA NCA

NOTES:
(1) Only compounds exceeding their MOLfor at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer toSalinity Map (Figure 3-2) and Appendix A todetermine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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AREA 12 DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

I COMPOUND AREA 12 DITCH WATER QUALITY CRITERIA

SW-1201 SW-1202H SW-1202L SW-1203H SW-1203L
NJDEP
SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 

lAMINO-DNTS

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

NCA
NCA
NCA

NCA
NCA
NCA

NCA
nca|

NCA!

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE(2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED (N SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND

1.3,5-TRINITROBENZENE 
|2.4.6-TRINITROTOLUENE 
gAMINO-DNTS

AREA 16
ASSOCIATED DITCHES

SW-1628
(Duplicate of SW-1629

SW-1612)

0.13 U 0.13 U
0.13 U 0.13 U
0.12 U 0.12 U

OLD RED ROOT CREEK 1 WATER QUALITY CRITERIA

SW-1630 SW-1606 SW-1607 SW-1608 SW-1609H
| NJDEP

SW-1609L I SE-1
I <3>

USEPA (4) 
MARINE 
ACUTE

USEPA(4)
MARINE

CHRONIC

0:13 u 0.13 U 0.13 U 0.13 U 0.13 U
0.13 U 1 NCA

NCA

“Tq

0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 1 NCA NCA NCA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U | NCA NCA nca!

NOTES:
(1) Only compounds exceeding Iheir MDL (or at least one location are Included. Complete results, including TICs; are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria. 1992.
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OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

...- "■

COMPOUND
NEST DITCH SOUTHWEST

DITCH
WATER QUALITY CRITERIA

SW-1601H SW-1601L SW-1602H SW-1602L SW-1603H SW-1603L SW-1907 SW-1215L
NJDEP
SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

1,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 UJ NCA NCA NCA
2,4.6-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 UJ NCA NCA NCA
AMINO-DNTS 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UJ NCA NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7.9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (Ug/L)

COMPOUND
ASSOCIATED

DITCHES
FORESTED
WETLANDS

1 NOR AREA 19
tTHEAST WETLANDS

OLD RED
ROOT CREEK

WATER QUALITY CRITERIA

SW-1614 SW-1903
NJDEP USEPA (4) USEPA (4)

SW-1908 SW-1909 SW-1910 SW-1604 SW-1605 FW-2
<3)

FRESH
ACUTE

FRESH
CHRONIC

11,3,5-TRINITROBENZENE
0.13 U 0.13 U 0.13 U 0.13 U 0:13 U 0.13 U 0.13 U NCA NCA NCA

[2.4.6-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NCA NCA NCA[amino-dnts 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NCA NCA nca|

NOTES:
(1) Only compounds exceeding (heir MDL for at least one location areincluded. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
0) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

AREA 19 WATER QUALITY CRITERIA
COMPOUND SOUTHWESTERN WETLANDS

SW-1912 NJDEP USEPA (4) USEPA (4)
SW-1904 SW-1905 (Duplicate of FW-2 FRESH FRESH

SW-1904) (3) ACUTE CHRONIC

1,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U NCA NCA NCA
2.4.6-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U NCA NCA NCA
AMINO-DNTS 0.12 U 0.12 U 0.12 U NCA NCA

—............

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

COMPOUND
SOUTHWEST DITCH

SW-1216H SW-1216L SW-1216H SW-1619

1,3,5-TRINITROBENZENE 0.13 UJ 0.13 UJ 0.13 UJ 0.13 U
2,4,6-TRINITROTOLUENE 0.13 UJ 0.13 UJ 0.13 UJ 0.13 U
AMINO-DNTS 0.12 UJ 0.12 UJ 0.12 UJ 0.12 U

AREA 19 SOUTHWESTERN 
WETLANDS

WATER QUALITY CRITERIA

SW-1911 NJDEP USEPA(4) USEPA(4)
SW-1620 SW-1906 (Duplicate of SE-1 : MARINE MARINE

SW-1906) (3) ACUTE CHRONIC

0,13 U 0.13 U 0:13 U NCA NCA NCA
0.13 U 0.13 U 013 U NCA NCA NCA
0.12 U 0.12 U 0.12 U 1 NCA NCA nca|

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C;
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (ug/L)

TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

9 COMPOUND
old

ROOT
RED

CREEK
WATER QUALITY CRITERIA

SW-1610
SW-1631 

(Duplicate of 
SW-1609)

NJDEP
SE-1
(3)

USEPA (4) 
MARINE 
ACUTE

USEPA (4) 
MARINE 

CHRONIC

|l ,3,5-TRINITROBENZENE
0.13 U 0.13 U NCA NCA NCA

(2.4,6-TRINITROTOLUENE 0.13 U 0.13 U NCA NCA NCAIamino-dnts 0.12 U 0.12 U NCA NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for al least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Quality Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-6
EXPLOSIVE COMPOUNDS DETECTED IN SURFACE WATER (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COUNTY PARK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (ug/L)

COMPOUND

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 
AMINO-DNT'S

AREA 10 SOUTHERN 
BORDER DITCH

SW-1006

0.13 U 
0.13 U 
0.12 U

SW-1902

0.13 U 
0.13 U 
0.12 U

SW-1004

0.13 U 
0.13 U 
0:12 U

OPEN LAWN DITCH WESTERN BOUNDARY 
DITCH

WATER QUALITY CRITERIA

SW-1012 NJDEP USEPA (4) USEPA (4)
SW-1005 (Duplicate of 

SW-1005)
SW-1001 SW-1002 FW-2

(3)
FRESH
ACUTE

FRESH 
CHRONIC ;

0.13 U 0.13 U 013 U 0.13 U NCA NCA NCA
0.13 U 0.13 U 0.13 U 0.13 u NCA NCA NCA
0.12 U 0.12 U 0:12 U 0.12 u NCA NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included, Complete results, including TICs, are in Appendix C.
(2) Refer to SalinityiMap (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) From NJAC 7:9B Surface Water Qualify Standards.
(4) USEPA Water Quality Criteria, 1992.
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TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

EAST DITCH DRAINAGE AREA 
ESTUARINE(2)

ALL VALUES IN (mgftg)

COMPOUND
EAST DITCH UNNAMED

TRIBUTARY
SEDIMENT

QUALITY CRITERIA (3)

SD-1407 SD-1408 SD-1411 SD-1412
NOAA
ER-L

NOAA
ER-M

1,1,1 -TRICHLOROETHANE 0.017 UJ 0.012 UJ 0.017 UJ 0.011 UJ NCA NCA
2-HEXANONE 0.035 UJ 0.024 UJ 0.035 UJ 0.021 UJ NCA NCA
ACETONE 0.095 U 0 024 UJ 0.210 U 0.075 U NCA NCA
CARBON DISULFIDE 0.021 J 0.012 UJ 0.052 J 0.011 UJ NCA NCA
ETHYLBENZENE 0.017 UJ 0.012 UJ 0.017 UJ 0.011 UJ NCA NCA
METHYL CHLORIDE 0.035 UJ 0.024 UJ 0.035 UJ 0.021 UJ NCA NCA
METHYL ETHYL KETONE 0.035 UJ 0.024 UJ 0.044 J 0.021 UJ NCA NCA
METHYL ISOBUTYL KETONE 0.035 UJ 0.024 UJ 0.035 UJ 0.021 UJ NCA NCA
TETRACHLOROETHYLENE(PCE) 0.017 UJ 0.012 UJ 0.017 UJ 0.011 UJ NCA NCA
TOLUENE 0.017 UJ 0.012 UJ 0.017 UJ 0.011 UJ NCA NCA
TOTAL-1 ,2-DICHLOROETHENE 0.017 UJ 0.012 UJ 0.017 UJ 0.011 UJ NCA NCA
TRICHLOROETHYLENE (TCE) 0.017 UJ 0.012 UJ 0.017 UJ 0.011 UJ NCA NCA
XYLENES (TOTAL) 0.017 UJ 0.012 UJ 0.020 J 0.011 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results, 

including TICs, are in Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater.locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

EAST DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

COMPOUND
EAST DITCH UNNAMED SCIRPUS SEDIMENT

SD-1402 SD-1403 SD-1404 SD-1406 SD-1406 SD-1410 3D-1401
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

1,1,1-TRICHLOROETHANE
2-HEXANONE
ACETONE
CARBON DISULFIDE
ETHYLBENZENE
METHYL CHLORIDE
METHYL ETHYL KETONE
METHYL ISOBUTYL KETONE
TETRACHLOROETHYLENE(PCE)
TOLUENE
TOTAL-1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE)
XYLENES (TOTAL)

0.006 U 
0.012 U 
0.012 U 
0.006 U 
0.006 U 
0.012 U 
0.012 U 
0.012 U 
0.006 U 
0.006 U 
0.006 U 
0.006 U 
0.006 U

0.010 U 
0.020 U 
0.140 U 
0.010 U 
0.010 U 
0.020 U 
0.020 U 
0.020 U 
0.010 U 
0.010 U

0.010 u 
0.010 u
0.006 J

0.016 UJ 
0.032 UJ 
0.510 J 
0.010 J 
0.016 UJ 
0.032 UJ 
0.140 J 
0.032 UJ 
0.016 UJ 
0.016 UJ 
0.016 UJ 
0.016 UJ 
0.005 J

0.016 UJ 
0.032 UJ 
2.700 J 
0.016 J 
0.016 UJ 
0.032 UJ 
0260 J 
0.032 UJ 
0.016 UJ 
0.016 UJ 
0.016 UJ 
0.016 UJ 
0.011 J

0.009 U 
0.017 U 
0.092 U 
0.009 U 
0.009 U 
0.017 U 
0.015 J 
0.017 U 
0.009 U 
0.009 U 
0.009 U 
0.009 U 
0.009 U

0.024 UJ 
0.049 UJ 
0.380 U 
0.024 UJ 
0.024 UJ 
0.049 UJ 
0.096 J 
0.049 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ

0.008 U 
0.016 U 
0.016 U 
0.008 U 
0.008 U 
0.016 U 
0.016 U 
0.016 U 
0.008 U 
0.008 U 
0.008 U 
0.008 U 
0.008 U

NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA

NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA
NCA

NOTES:
(1) Only compounds exceeding their MDL for al least one location are included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations
(3) Estuarine locations were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
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BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mgfkg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
BLACK DITCH

QUALITY Cl
KENT
RtTERIA (3)

SD-0606 SD-0S07 SD-0616 SD-0617 SD-0618 SD4I619
SD-0620 

(Duplicate of 
SD-06191

NOAA
ER-L

NOAA
ER-M

1,1,1-TRICHLOROETHANE 0.008 U 0.006 U 0.012 UJ 0.015 UJ 0.017 UJ 0.020 UJ 0:019 UJ NCA NCA

2-HEXANONE 0.013 U 0.013 U 0.024 UJ 0.030 UJ 0.034 UJ 0.039 UJ 0.038 UJ MCA NCA

ACETONE 0.015 U 0.015 U 0.130 U 0.790 J 0.220 U 0:390 U 0:470 J NCA NCA

CARBON DISULFIDE 0.006 U 0.006 U 0.012 UJ 0.015 UJ 0.017 UJ 0:020 UJ 0.019 UJ NCA NCA

ETHYLBENZENE 0.008 U 0.006 U 0.012 UJ 0.015 UJ 0.017 UJ 0:020 UJ 0.019 UJ NCA NCA

METHYL CHLORIDE 0.013 U 0.013 U 0.024 UJ 0.030 UJ 0.034 UJ 0:039 UJ 0:038 UJ NCA NCA

METHYL ETHYL KETONE 0.013 U 0.013 U 0.028 J 0.150 J 0.044 J 0.093 J 0.089 J ! NCA NCA

METHYL ISOBUTYL KETONE 0.013 U 0.013 U 0.024 UJ 0.030 UJ 0.034 UJ 0.039 UJ 0:038 UJ NCA NCA

TETRACHLOROETHYLENE(PCE) 0.006 U 0.006 U 0.012 UJ 0.015 UJ 0.017 UJ : 0.020 UJ 0:019 UJ NCA NCA

TOLUENE 0.006 U 0.006 U 0.012 UJ 0.015 UJ 0.017 UJ 0.020 UJ 0.019 UJ NCA NCA

TOTAL-1,2-OICHLOROETHENE 0.006 U 0.006 U 0.012 UJ 0.015 UJ 0.017 UJ 0.020 UJ 0.019 UJ NCA NCA

TRICHLOROETHYLENE (TCE) 0.008 U 0.006 U 0.012 UJ 0.015 UJ 0.017 UJ 0.020 UJ 0.019 UJ NCA NCA

XYLENES (TOTAL) 0.006 U 0.006 U 0.012 UJ 0.015 UJ 0:017 UJ 0.020 UJ 0.019 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are indluded. Complete results,

Including TICs, are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1B90 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 4 DITCH SEDIMENT

QUALITY CRITERIA (3)

SD-0401 SD-0402 SD-0403 SD-0404 SD-0406 SD-0406
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

1,1,1 -TRICHLOROETHANE 0.027 UJ 0.028 UJ 0.016 UJ 0.010 u 0.016 UJ 0.013 UJ NCA NCA
2-HEXANONE 0.054 UJ 0.057 UJ 0.031 UJ 0.020 U 0.033 UJ 0.026 UJ NCA NCA
ACETONE 0.110 U 0.120 U 0.031 UJ 0.020 U 0.093 U 0.026 UJ NCA NCA
CARBON DISULFIDE 0.027 UJ 0.028 UJ 0.016 UJ 0.010 U 0.016 UJ 0.013 UJ NCA NCA
ETHYL BENZENE 0.027 UJ 0.028 UJ 0.016 UJ 0.010 u 0.016 UJ 0.013 UJ NCA NCA
METHYL CHLORIDE 0.054 UJ 0.057 UJ 0.031 UJ 0.020 U 0.033 UJ 0.026 UJ NCA NCA
METHYL ETHYL KETONE 0.054 UJ 0.053 J 0.031 UJ 0.020 U 0.029 J 0.026 UJ NCA NCA
METHYL ISOBUTYL KETONE 0.054 UJ 0.057 UJ 0.031 UJ 0.020 U 0.033 UJ 0.026 UJ NCA NCA
TETRACHLOROETHYLENE(PCE) 0.027 UJ 0.028 UJ 0.016 UJ 0.010 U 0.016 UJ 0.013 UJ NCA NCA
TOLUENE 0.009 J 0.007 J 0.016 UJ 0.010 U 0.011 J 0.013 UJ NCA NCA
TOTAL-1,2-DICHLOROETHENE 0.027 UJ 0.028 UJ 0.016 UJ 0.010 u 0.016 UJ 0.013 UJ NCA NCA
TRICHLOROETHYLENE (TCE) 0.027 UJ 0.028 UJ 0.016 UJ 0.010 u 0.016 UJ 0.013 UJ NCA NCA
XYLENES (TOTAL) 0.027 UJ 0.028 UJ 0.016 UJ 0.010 u 0.016 UJ 0.013 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL (or at least one locationare included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline Is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
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BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/ks)

TABLE 4*7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA S POND BLACK DITCH

QUALITY
MENT
CRITERIA (3)

| SD-0501 SD-0502 SD-0603 SD-0604 SD-0407 SD-0408 SD-0505
Ontario

LEL
Ontario SEL 
(Based on
ww

1.1,1 -TRICHLOROETHANE 0.014 UJ 0.018 UJ 0.016 UJ 0.017 UJ 0.006 U 0.006 U 0.016 U NCA NCA

2-HEXANONE 0.027 UJ 0.037 UJ 0.032 UJ 0.034 UJ 0.012 U 0.013 U 0.033 U MCA NCA

ACETONE 0.190 U 0.270 U 0:520 J 0.150 U 0:012 U 0.013 U 0.041 U NCA NCA

CARBON DISULFIDE 0.014 UJ 0.018 UJ 0.018 UJ 0.017 UJ 0.006 U 0.008 U 0.016 U NCA NCA

ETHYL BENZENE 0.014 UJ 0.018 UJ 0.016 UJ 0 017 UJ 0.006 U 0.008 U 0.016 U NCA NCA

METHYL CHLORIDE 0.027 UJ 0:037 UJ 0.032 UJ 0.034 UJ 0.012 U 0.013 U 0.033 U NCA NCA

METHYL ETHYL KETONE 0.044 J 0.067 J 0.210 J 0:031 J 0.012 U 0 .013 U 0.033 U NCA NCA

METHYL ISOBUTYL KETONE 0.027 UJ 0.037 UJ 0.032 UJ 0.034 UJ 0.012 U 0.013 U 0.033 U NCA NCA

TETRACHLOROETHYLENE(PCE) 0.014 UJ 0.018 UJ 0.016 UJ 0.017 UJ 0.006 U 0.006 U 0.016 U NCA NCA

TOLUENE 0.021 J 0:018 UJ 0.041 J 0.016 UJ 0.006 U 0.006 U 0 .016 U NCA NCA

TOTAL-1,2-OICHLOROETHENE 0.014 UJ 0.018 UJ 0.016 UJ 0.017 UJ 0.006 U 0.006 U 0 .016 U NCA NCA

TRICHLOROETHYLENE (TCE) 0.014 UJ 0.018 UJ 0.016 UJ 0.017 UJ 0.006 U 0.006 U 0 .016 U NCA NCA

XYLENES (TOTAL) 0.014 UJ 0.018 UJ 0:018 UJ 0.017 UJ 0.006 U 0.006 U 0:016 U NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are inoluded. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.
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RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
RED ROOT CREEK SEDIMENT

QUALITY CRITERIA (3)

SD-0602 SD-0603 SD-0604 SD-060S SD-0606 SD-0607 SD-0608 SD-0609
NOAA
ER-L

NOAA
ER-M

1,1,1 -TRICHLOROETHANE 0.047 UJ 0.012 UJ 0.098 UJ 0.014 UJ 0.016 UJ 0.011 UJ 0.016 UJ 0.014 UJ NCA NCA
2-HEXANONE 0.094 UJ 0.025 UJ 0.200 UJ 0.029 UJ 0.033 UJ 0.022 UJ 0.032 UJ 0.028 UJ NCA NCA
ACETONE 0.320 U 0.470 J 2.900 J 0.025 J 0.087 J 0.030 J 0.065 J 0.066 J NCA NCA
CARBON DISULFIDE 0.047 UJ 0.005 J 0.098 UJ 0.014 UJ 0.016 UJ 0.011 UJ 0.017 J 0.008 J NCA NCA
ETHYL BENZENE 0.047 UJ 0.012 UJ 0.098 UJ 0.014 UJ 0.016 UJ 0.011 UJ 0.016 UJ 0.014 UJ NCA NCA
METHYL CHLORIDE 0.094 UJ 0.025 UJ 0.200 UJ 0.029 UJ 0.033 UJ 0.022 UJ 0.032 UJ 0.028 UJ NCA NCA
METHYL ETHYL KETONE 0.098 J 0.090 J 0.580 J 0.029 UJ 0.033 UJ 0.022 UJ 0.021 J 0.028 UJ NCA NCA
METHYL ISOBUTYL KETONE 0.094 UJ 0.025 UJ 0.200 UJ 0.029 UJ 0.033 UJ 0.022 UJ 0.032 UJ 0.028 UJ NCA NCA
TETRACHLOROETHYLENE(PCE) 0.047 UJ 0.012 UJ 0.098 UJ 0.014 UJ 0.016 UJ 0.011 UJ 0.016 UJ 0.014 UJ NCA NCA
TOLUENE 0.220 J 0.012 UJ 0.098 UJ 0.014 UJ 0.016 UJ 0.011 UJ 0.016 UJ 0.014 UJ NCA NCA
TOTAL-1,2-DICHLOROETHENE 0.047 UJ 0.012 UJ 0.098 UJ 0.014 UJ 0.016 UJ 0.011 UJ 0.016 UJ 0.014 UJ NCA NCA
TRICHLOROETHYLENE (TCE) 0.047 UJ 0.012 UJ 0.098 UJ 0.014 UJ 0.016 UJ 0.011 UJ 0.016 UJ 0.014 UJ NCA NCA
XYLENES (TOTAL) 0.047 UJ 0.012 UJ 0.098 UJ 0.014 UJ 0.016 UJ 0.011 UJ 0.016 UJ 0.014 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results,

Including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

COMPOUND
AREA 20 DITCH AREA 18B STREAM SED

QUALITY
IMENT
CRITERIA (3)

SD-2001 SD-2002 SD-1803 SD-1804 SD-180S SD-1806 SD-1807 SD-1808
Ontario

LEL
Ontario SEL . 
(Based on 
TOC) (4)

1,1,1-TRICHLOROETHANE 0.008 U 0.006 U 0.020 J 0.007 U 0:007 U 0.007 U 0.020 UJ i 0.006 U NCA NCA

2-HEXANONE 0.015 U 0.013 U 0.021 0.014 U 0:014 U 0.014 U 0.041 UJ 0.012 U NCA NCA

ACETONE 0.026 U 0.058 U 0.008 U 0.014 U 0.014 U 0.014 U 0.041 UJ 0.012 U NCA NCA

CARBON DISULFIDE 0.008 0 0.008 U 0.017 U 0.007 U 0:007 U 0.007 U 0.020 UJ 0.006 U NCA NCA
ETHYLBENZENE 0.008 U 0.004 J 0.017 U 0.007 U 0:007 U 0.007 U 0.020 UJ 0:006 U NCA NCA

METHYL CHLORIDE 0.015 U 0.013 U 0.008 U 0.014 U 0014 U 0:014 U 0.041 UJ 0:012 U NCA NCA

METHYL ETHYL KETONE 0.015 U 0.013 U 0.990 0.014 U 0.014 U 0.014 U 0.041 UJ 0.012 U NCA NCA

METHYL ISOBUTYL KETONE 0.015 U 0.013 U 0.017 U 0.014 U 0:014 U 0.014 U 0:041 UJ 0:012 U NCA NCA

TETRACHLOROETHYLENE(PCE) 0.008 U 0.006 U 0.008 U 0.007 U 0.007 U 0.007 U 0.020 UJ 0.006 U NCA Nca
TOLUENE 0.008 U 0.003 J 0.008 U : 0.007 U 0.007 U 0.007 U 0:020 UJ 0.006 U NCA NCA
TOTAL-1,2-DICHLOROETHENE 0.008 U 0.002 J 0.017 U 0:007 U 0.007 U 0.007 U 0:020 UJ 0:006 u ; NCA NCA

TRICHLOROETHYLENE (TCE) 0.008 U 0.006 U 0.990 0:007 U 0:007 U 0.007 U 0.020 UJ 0.010 NCA NCA

XYLENES (TOTAL) 0.008 U 0.013 0.008 U 0.007 U 0.007 U 0.007 U 0.020 UJ 0.006 U NCA NCA

NOTES:
(1) Only compounds exceeding their MOL for at least one location are included. Complete results, 

including TICs; are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2)and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to theNQAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values ware calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.

SDVOCRDFLXLS



RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA1BB

STREAM (CONTI
AREA 18C STREAM SEDIMENT

QUALITY CRITERIA (3)

SD-1809
SD-1818 

(Duplicate of 
SD-1809)

SD-1810 SD-1811 SD-1812 SD-1813 SD-1814 SD-181S
Ontario

LEL
Ontario SEL 
(Based on 
TOC|(4)

1,1,1 -TRICHLOROETHANE 0.006 U 0.006 U 0.006 U 0.007 U 0.006 U 0.008 U 0.006 U 0.008 NCA NCA
2-HEXANONE 0.012 U 0.012 U 0.012 U 0.014 U 0.012 U 0.017 U 0.013 U 0.013 U NCA NCA
ACETONE 0.016 U 0.012 u 0.012 U 0.014 U 0.012 U 0.022 U 0.013 U 0.013 U NCA NCA
CARBON DISULFIDE 0.006 U 0.006 u 0.006 U 0.007 U 0.006 U 0.008 U 0.006 U 0.007 U NCA NCA
ETHYL BENZENE 0.006 U 0.006 u 0.006 U 0.007 U 0.006 U 0.008 U 0.006 U 0.007 U NCA NCA
METHYL CHLORIDE 0.012 U 0.012 u 0.012 U 0.014 U 0.012 U 0.017 U 0.013 U 0 013 U NCA NCA
METHYL ETHYL KETONE 0.012 U 0.012 u 0.012 U 0.014 U 0.012 U 0.017 U 0.013 U 0.013 U NCA NCA
METHYL ISOBUTYL KETONE 0.012 U 0.012 u 0.012 U 0.014 U 0.012 U 0.017 U 0.013 U 0.013 U NCA NCA
TETRACHLOROETHYLENE(PCE) 0.006 U 0.006 u 0.006 U 0.007 U 0.006 U 0.008 U 0.006 U 0.007 U NCA NCA
TOLUENE 0.006 0.006 u 0.006 U 0.007 U 0.006 U 0.008 U 0.006 U 0.007 U NCA NCA
TOTAL-1,2-DICHLOROETHENE 0.006 U 0.006 u 0.006 U 0.007 U 0.006 U 0.008 U 0.006 U 0.007 U NCA NCA
TRICHLOROETHYLENE (TCE) 0.006 U 0.006 u 0.006 U 0.007 U 0.006 U 0 008 U 0.006 U 0.007 U NCA NCA
XYLENES (TOTAL) 0.006 U 0.006 u 0.006 U 0.007 U 0.006 U 0.008 U 0.006 U 0.007 U NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technlcal Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.

SDVOCRDF JCLS



TABLE 4-7
VOC* DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

COMPOUND
AREA 18C

STREAM (CONT)
LOWER AREA 18B STREAM AREAS POND SEDI 

QUALITY 1
MENT
CRITERIA (3)

SD-1816 SD-1817 SD-0101 SD-0102 SD-0103 SD-0104 SD-0801 SD-0802
Ontario

LEL
Ontario sel 
(Based on 
TOC»4»

1,1,1-TRICHLOROETHANE 0.006 U 0.008 U 0.006 U 0.006 U 0.006 U 0.006 U 0.025 UJ 0.038 UJ NCA NCA

2-HEXANONE 0.012 U 0.012 U 0.013 U 0.013 U 0.013 U 0.012 U 0.050 UJ 0.075 UJ NCA NCA

ACETONE 0.012 U 0.012 U 0.013 U 0 .015 U 0.023 U 0.015 U 0.450 U 0.530 U NCA NCA

CARBON DISULFIDE 0.006 U 0.006 U 0.006 U ; 0.006 U 0.006 U 0.006 U 0.025 UJ 0.038 UJ NCA NCA

ETHYL BENZENE 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.025 UJ 0.038 UJ NCA NCA

METHYL CHLORIDE 0.012 U 0.012 U 0.013 U 0 .013 U 0.013 U . 0.012 U 0.050 UJ 0.075 UJ NCA NCA

METHYL ETHYL KETONE 0.012 U 0 .012 U 0.013 U 0.013 U 0 .013 U 0:012 U 0.130 J 0.150 J NCA NCA

METHYL ISOBUTYL KETONE 0.012 U 0.012 U 0.013 U 0.013 U 0.013 U l 0.012 U 0.050 UJ 0.075 UJ NCA NCA

TETRACHLOROETHYLENE(PCE) 0.006 U 0.006 U 0.006 U . 0.006 U 0.006 U 0.006 U 0.025 UJ 0.038 UJ NCA NCA

TOLUENE 0.006 U 0.006 U 0006 U 0:006 U 0.006 U 0.006 U 0.025 UJ 0.038 UJ NCA NCA

TOTAL-1,2-DICHLOROETHENE 0.006 U 0.006 U 0.008 0.002 J 0.006 U 0.006 U 0.025 UJ 0.038 UJ NCA NCA

TRICHLOROETHYLENE (TCE) 0.006 U 0.006 U 0.015 0.009 0.002 J 0.006 U 0.025 UJ 0.038 UJ NCA NCA

XYLENES (TOTAL) 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 0.025 UJ 0.038 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, 

including TICs, am In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA52). 

Freshwater locations were compared to the OntarioProvIncial Sediment Quality Guidelines (1992).
(4) The genetic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated hem 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.

SDVOCRDFJCLS



RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 8 POND (CONT) RED ROOT 

CREEK
SULFER PLANT

PONDS
SEDIMENT

QUALITY CRITERIA (3)

SD-0803 SD-0804 SD-0806 SD-0806
SD-0807 

(Duplicate of 
SD-0801)

SD-0601 SD-0610 SD-0611
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

1,1,1-TRICHLOROETHANE 0.017 UJ 0.007 U 0.007 U 0.013 UJ 0.026 UJ 0.026 UJ 0.011 UJ 0.010 u NCA NCA
2-HEXANONE 0.034 UJ 0.015 U 0.015 U 0.027 UJ 0.052 UJ 0.052 UJ 0.022 UJ 0.021 U NCA NCA
ACETONE 0.038 U 0.140 U 0.04 U 0.098 U 0.230 U 0.300 U 0.200 J 0.160 J NCA NCA
CARBON DISULFIDE 0.017 UJ 0.007 U 0.007 U 0.013 UJ 0.026 UJ 0.026 UJ 0.011 UJ 0.006 J NCA NCA
ETHYL BENZENE 0.017 UJ 0.007 U 0.007 U 0.013 UJ 0.026 UJ 0.026 UJ 0.011 UJ 0.010 U NCA NCA
METHYL CHLORIDE 0.034 UJ 0.015 U 0.025 J 0.027 UJ 0.052 UJ 0.052 UJ 0.022 UJ 0.021 U NCA NCA
METHYL ETHYL KETONE 0.034 UJ 0.036 J 0.015 U 0.027 UJ 0.052 UJ 0.120 J 0.024 J 0.028 J NCA NCA
METHYL ISOBUTYL KETONE 0.034 UJ 0.015 U 0.015 U 0.027 UJ 0.052 UJ 0.052 UJ 0.022 UJ 0.021 U NCA NCA
TETRACHLOROETHYLENE(PCE) 0.017 UJ 0.007 U 0.007 U 0.013 UJ 0.026 UJ 0.026 UJ 0.011 UJ 0.010 U NCA NCA
TOLUENE 0.017 UJ 0.005 J 0.007 U 0.013 UJ 0.026 UJ 0.026 UJ 0.011 UJ 0.010 U NCA NCA
TOTAL-1,2-DICHLOROETHENE 0.017 UJ 0.007 U 0.007 U 0.013 UJ 0.026 UJ 0.026 UJ 0.011 UJ 0.010 U NCA NCA
TRICHLOROETHYLENE (TCE) 0.017 UJ 0.007 U 0.007 U 0.013 UJ 0.026 UJ 0.026 UJ 0.011 UJ 0.010 u NCA NCA
XYLENES (TOTAL) 0.017 UJ 0.007 U 0.007 U 0.013 UJ 0.026 UJ 0.026 UJ 0.011 UJ 0.010 u NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline Is shown In the table. Actual SEL values ware calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.

SDVOCRDFJCLS



RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
SULFUR PLANT PONDS (CONT) SED

QUALITY
MENT
CRITERIA (31

SD-0612 SD-0613 SD-0614 SD-0616
Ontario

LEL
Ontario SEL 
(Based on
rax4*

1.1,1-TRICHLOROETHANE 0.010 UJ 0.007 U 0.007 UJ! 0.011 UJ NCA NCA

2-HEXANONE 0.021 UJ 0.014 U 0.004 J 0.022 UJ NCA NCA

ACETONE 0.033 J 0.013 J 0.033 J 0.016 J NCA NCA

CARBON DISULFIDE 0.010 UJ 0,007 U , 0.001 J 0.011 UJ NCA NCA

ETHYLBENZENE 0.010 UJ 0.007 U i 0.007 UJ 0.011 UJ NCA NCA

METHYL CHLORIDE 0.021 UJ 0.014 U 0:014 UJ 0:022 UJ NCA NCA

METHYL ETHYL KETONE 0.021 UJ 0.014 U 0.009 J 0.022 UJ NCA NCA

METHYL ISOBUTYL KETONE 0.002 J 0.003 J 0:003 J 0.022 UJ NCA NCA

TETRACHLOROETHYLENE(PCE) 0:010 UJ 0:007 U 0.007 UJ 0.011 UJ NCA NCA

TOLUENE 0.010 UJ 0.007 U 0:007 UJ 0.011 UJ NCA NCA

TOTAL-1,2-DICHLOROETHENE 0.010 UJ 0.007 U 0.007 UJ 0.011 UJ NCA NCA

TRICHLOROETHYLENE (TCE) 0.002 J 0.003 J 0.001 J 0.011 UJ NCA NCA

XYLENES (TOTAL) 0.010 UJ 0.007 U 0.007 UJ 0.011 UJ NCA NCA

NOTES:
(1) Only compounds exeeadlng lhalr MDL for atleaslone location are Included. Complete results, 

including TICs, areln Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992),
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.

SDVOCRDF.XLS



CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
CENTRAL DITCH ESTUARINE

PONDS
UPGRADIENT 

PONDED AREA
SEDIMENT

QUALITY CRITERIA (3)

SD-1101 SD-1102 SD-1103 SD-1104 SD-1622 SD-1626 SD-1624
NOAA
ER-L

NOAA
ER-M

1.1,1 -TRICHLOROETHANE 0.010 U 0.010 u 0.006 U 0.008 U 0.011 UJ 0.032 UJ 0.009 U NCA NCA
2-HEXANONE 0.020 U 0.020 U 0.013 U 0.015 U 0.022 UJ 0.064 UJ 0.018 U NCA NCA
ACETONE 0.038 U 0.044 U 0.013 U 0.077 U 0.530 U 0.180 U 0.060 U NCA NCA
CARBON DISULFIDE 0.010 U 0.010 U 0.006 U 0.008 U 0.011 UJ 0.032 UJ 0.009 U NCA NCA
ETHYL BENZENE 0.010 U 0.010 U 0.006 U 0.008 U 0.011 UJ 0.032 UJ 0.009 U NCA NCA
METHYL CHLORIDE 0.020 U 0.020 U 0.013 U 0.015 U 0.022 UJ 0.064 UJ 0.018 U NCA NCA
METHYL ETHYL KETONE 0.020 U 0.020 U 0.013 U 0.018 0.160 J 0.064 UJ 0.018 U NCA NCA
METHYL ISOBUTYL KETONE 0.020 U 0.020 U 0.013 U 0.015 U 0.022 UJ 0.064 UJ 0.018 U NCA NCA
TETRACHLOROETHYLENE(PCE) 0.010 U 0.010 U 0.006 U 0.008 U 0.011 UJ 0.032 UJ 0.009 U NCA NCA
TOLUENE 0.010 U 0.010 U 0.006 U 0.008 U 0.039 J 0.032 UJ 0.009 U NCA NCA
TOTAL-1,2-DICHLOROETHENE 0.010 u 0.010 u 0.006 U 0.008 U 0.011 UJ 0.032 UJ 0.009 U NCA NCA
TRICHLOROETHYLENE (TCE) 0.010 u 0.010 u 0.006 U 0.008 U 0.011 UJ 0.032 UJ 0.009 U NCA NCA
XYLENES (TOTAL) 0.010 u 0.010 u 0.006 U 0.008 U 0.011 UJ 0.032 UJ 0.009 U NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results.

Including TICs, are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).

SDVOCCDE.XLS



TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

CENTRAL DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

COMPOUND
ISOLATED FRESHWATER POND UPG RADI ENT 

PONDED AREA
SED

QUALITY
MENT
CRITERIA (3)

SD-1623 SD-1626
SD-1627 

(Duplicate of 
SD-16261

SD-1621
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

1,1,1-TRICHLOROETHANE 0.008 U 0.008 U 0.011 UJ 0.011 UJ NCA NCA

2-HEXANONE 0.015 U 0.016 U 0.021 UJ 0.022 UJ NCA NCA

ACETONE 0170 U 0.033 U 0.064 U 0.062 U NCA NCA

CARBON DISULFIDE 0.008 U 0.008 U 0.011 UJ 0.011 UJ NCA NCA

ETHYL BENZENE 0.008 U 0.008 U 0.011 UJ 0.011 UJ NCA NCA
METHYL CHLORIDE 0.015 U 0 .016 U 0.021 UJ 0.022 UJ NCA NCA

METHYL ETHYL KETONE 0:038 J 0.016 U 0:021 UJ 0.022 UJ NCA NCA

METHYL ISOBUTYL KETONE 0.015 U 0.016 U 0.021 UJ 0.022 UJ NCA NCA

TETRACHLOROETHYLENE(PCE) 0.008 U 0.008 U 0.011 UJ 0.011 UJ NCA NCA

TOLUENE 0.004 J 0.008 U 0.011 UJ 0.011 UJ NCA NCA

TOTAL-1,2-DICHLOROETHENE 0.008 U 0.008 U 0.011 UJ 0.011 UJ NCA NCA

TRICHLOROETHYLENE (TCE) 0:008 U 0.008 U 0.011 UJ 0.011 UJ NCA NCA

XYLENES(TOTAL) 0.008 U 0.008 U 0.011 UJ 0.011 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, 

including TICs, are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 62). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992):
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.

SDVOCCDF.XLS



TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

AREA 12 DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

COMPOUND
AREA 12 DITCH SEDIMENT

QUALITY CRITERIA (3)

SD-1201 SD-1202 SD-1203
NOAA
ER-L

NOAA
ER-M

1,1,1 -TRICHLOROETHANE 0.011 UJ 0.012 UJ 0.030 UJ NCA NCA
2-HEXANONE 0.021 UJ 0.025 UJ 0.060 UJ NCA NCA
ACETONE 0.200 U 0.140 U 0.550 U NCA NCA
CARBON DISULFIDE 0.011 UJ 0.012 UJ 0.026 J NCA NCA
ETHYL BENZENE 0.011 UJ 0.012 UJ 0.030 UJ NCA NCA
METHYL CHLORIDE 0.021 UJ 0.025 UJ 0.060 UJ NCA NCA
METHYL ETHYL KETONE 0.059 J 0.027 J 0.060 UJ NCA NCA
METHYL ISOBUTYL KETONE 0.021 UJ 0.025 UJ 0.060 UJ NCA NCA
TETRACHLOROETHYLENE(PCE) 0.011 UJ 0.012 UJ 0.030 UJ NCA NCA
TOLUENE 0.011 UJ 0.012 UJ 0.030 UJ NCA NCA
TOTAL-1,2-DICHLOROETHENE 0.011 UJ 0.012 UJ 0.030 UJ NCA NCA
TRICHLOROETHYLENE (TCE) 0.011 UJ 0.012 UJ 0.030 UJ NCA NCA
XYLENES (TOTAL) 0.011 UJ 0.012 UJ 0.030 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

OLD RED ROOT CREEK 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

COMPOUND

ASSOCIATED DITCHES - AREA 16
QUALITY C

IENT
=UTERIA (3) !

SD-1611 SD-1612 SD-1613 SD-161S SD-1616 SD-1617 SD-1618
SD-1628 

(Duplicate of 
SD-1612)

SD-1629 ER-L ER-M

1,1,1-TRICHLOROETHANE 0.024 Ul 0.030 UJ 0.013 UJ 0.014 UJ 0.021 UJ 0.028 UJ 0.015 UJ 0.025 UJ 0.060 U NCA NCA

2-HEXANONE 0.049 UJ 0.059 UJ 0.026 UJ 0.028 UJ 0.043 UJ 0.055 UJ 0.030 UJ 0.051 UJ 0.120 U NCA NCA

ACETONE 0.260 U 0.230 U 0.053 U 0.055 U 0.052 U 0.910 U 0.043 U 0;320U 0:210 U NCA NCA

CARBON DISULFIDE 0.024 UJ 0:030 UJ 0.013 UJ 0.025 J 0.021 UJ 0.028 UJ 0.015 UJ 0.025 UJ 0:060 U NCA NCA

ETHYLBENZENE 0.024 UJ 0.030 UJ 0.013 UJ 0.014 UJ 0.021 UJ 0.028 UJ 0.015 UJ 0.025 UJ 0.060 U NCA NCA

METHYL CHLORIDE 0.049 UJ 0.059 UJ 0.026 UJ 0.028 UJ 0.043 UJ 0.055 UJ 0.030 UJ 0:051 UJ 0.120 U ; NCA NCA

METHYL ETHYL KETONE 0.053 J 0.083 U 0.026 UJ 0.038 U 0.043 UJ 0.140 U 0 032 U 0.100 U 0.120 U NCA NCA

METHYL ISOBUTYL KETONE 0.049 UJ 0:059 UJ 0.026 UJ 0.028 UJ 0.043 UJ 0.055 UJ 0.030 UJ 0.051 UJ 0.120 U NCA NCA

TETRACHLOROETHYLENE(PCE) 0.024 UJ 0.030 UJ 0.013 UJ 0.014 UJ 0.021 UJ 0.028 UJ 0.015 UJ 0.025 UJ 0.060 U NCA NCA

TOLUENE 0.024 UJ 0.030 UJ 0.013 UJ 0:014 UJ 0:021 UJ 0.028 UJ 0.015 UJ 0.025 UJ 0.060 U NCA NCA

TOTAL-1,2-DICHLOROETHENE 0:024 UJ 0.030 UJ 0.013 UJ 0.014 UJ 0.021 UJ 0:028 UJ 0:015 UJ 0.025 UJ 0.060 U NCA NCA

TRICHLOROETHYLENE (TCE) 0.024 UJ 0.030 UJ 0.013 UJ 0:014 UJ 0.021 UJ 0.028 UJ 0:015 UJ 0.025 UJ 0.080 U NCA NCA

XYLENES (TOTAL) 0:024 UJ 0.030 UJ 0.013 UJ 0.014 UJ 0.021 UJ 0.028 UJ 0.015 UJ 0.025 UJ 0.060 U NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at leastone locatfon are included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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OLD RED ROOT CREEK 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
ASSOCIATED

DITCHES
OLD RED ROOT CREEK AREA 19

SW WETLANDS
SEDIMENT

QUALITY CRITERIA (3)

SD-1630 SD-1606 SD-1607 SD-1608 SD-1609 SD-1610
SD-1631 

(Duplicate of 
SD-1609)

SD-1906
SD-1911 

(Duplicate of 
SD 1906)

NOAA
ER-L

NOAA
ER-M

1,1,1 -TRICHLOROETHANE 0.010 UJ 0.020 UJ 0.025 UJ 0.026 UJ 0.013 UJ 0.027 UJ 0.015 UJ 0.014 UJ 0.020 UJ NCA NCA
2-HEXANONE 0.021 UJ 0.040 UJ 0.050 UJ 0.053 UJ 0.027 UJ 0.054 UJ 0.030 UJ 0.027 UJ 0.039 UJ NCA NCA
ACETONE 0.052 U 0.360 J 0.140 U 0.310 U 0.170 U 0.110 U 0.200 U 0.380 U 0.710 U NCA NCA
CARBON DISULFIDE 0.010 UJ 0.020 UJ 0.025 UJ 0.015 J 0.013 UJ 0.03S J 0.015 UJ 0.032 J 0.020 UJ NCA NCA
ETHYL BENZENE 0.010 UJ 0.020 UJ 0.025 UJ 0.026 UJ 0.013 UJ 0.027 UJ 0.015 UJ 0.014 UJ 0.020 UJ NCA NCA
METHYL CHLORIDE 0.021 UJ 0.040 UJ 0.050 UJ 0.053 UJ 0.027 UJ 0.054 UJ 0.030 UJ 0.027 UJ 0.039 UJ NCA NCA
METHYL ETHYL KETONE 0.021 UJ 0.085 J 0.050 UJ 0.065 J 0.057 U 0.054 UJ 0.200 U 0.170 J 0.330 J NCA NCA
METHYL ISOBUTYL KETONE 0.021 UJ 0.040 UJ 0.050 UJ 0.053 UJ 0.027 UJ 0.054 UJ 0.030 UJ 0.027 UJ 0.039 UJ NCA NCA
TETRACHLOROETHYLENE(PCE) 0.010 UJ 0.020 UJ 0.025 UJ 0.026 UJ 0.013 UJ 0.027 UJ 0.015 UJ 0.014 UJ 0.020 UJ NCA NCA
TOLUENE 0.010 UJ 0.020 UJ 0.025 UJ 0.026 UJ 0.013 UJ 0.027 UJ 0.015 UJ 0.014 UJ 0.020 UJ NCA NCA
TOTAL-1,2-DICHLOROETHENE 0.010 UJ 0.020 UJ 0.025 UJ 0.026 UJ 0.013 UJ 0.027 UJ 0.015 UJ 0.014 UJ 0.020 UJ NCA NCA
TRICHLOROETHYLENE (TCE) 0.010 UJ 0.020 UJ 0.025 UJ 0.026 UJ 0.013 UJ 0.027 UJ 0.015 UJ 0.014 UJ 0.020 UJ NCA NCA
XYLENES (TOTAL) 0.010 UJ 0.020 UJ 0.025 UJ 0.026 UJ 0.013 UJ 0.027 UJ 0.015 UJ 0.014 UJ 0.020 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent o( freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

COMPOUND
SOUTHWEST DITCH

QUALITY Cl
IENT
WTERIA(3)

SD-1216 SD-1216 SD-1619 SD-1620 SD-1601 SD-1602 SD-1S03 SO-1907 ER-L ER-M

1,1,1-TRICHLOROETHANE 0.016 UJ 0.013 UJ 0.033 UJ 0.017 UJ 0.021 UJ 0.023 UJ 0.009 U 0.026 UJ NCA NCA

2-HEXANONE 0.032 UJ 0:026 UJ 0.066 UJ 0.034 UJ 0.042 UJ 0.046 UJ 0.018 U 0.051 UJ NCA NCA

ACETONE 0.110 U 0.430 J 0.077 U 0.450 J 0.091 U 0.160 U 0.033 U 0.390 U NCA NCA

CARBON DISULFIDE 0.016 UJ 0:013 UJ 0.033 UJ 0.017 UJ 0.021 UJ 0.023 UJ 0.009 U 0.026 UJ NCA NCA

ETHYL BENZENE 0.016 UJ 0.013 UJ 0.033 UJ 0.017 UJ 0.021 UJ 0.023 UJ 0.009 U 0.026 UJ NCA NCA

METHYL CHLORIDE 0.032 UJ 0.026 UJ 0.066 UJ 0.034 UJ 0.042 UJ 0.046 UJ 0.018 U 0.051 UJ NCA NCA

METHYL ETHYL KETONE 0.032 UJ 0.091 J 0.066 UJ 0.086 J 0.042 UJ 0.046 UJ 0.018 U 0.087 J NCA NCA

METHYL ISOBUTYL KETONE 0.032 UJ 0.026 UJ 0.066 UJ 0.034 UJ 0.042 UJ 0.046 UJ 0 .018 U 0.051 UJ NCA NCA

TETRACHLOROETHYLENE(PCE) 0.018 UJ 0.013 UJ 0.033 UJ 0.017 UJ 0.021 UJ 0 023 UJ 0:009 U 0.026 UJ NCA NCA

TOLUENE 0.016 UJ 0.013 UJ 0.033 UJ 0.017 UJ 0.021 UJ 0.023 UJ 0.009 U 0.026 UJ NCA NCA

TOTAL-1,2-DICHLOROETHENE 0.016 UJ 0.013 UJ 0.033 UJ 0.017 UJ 0.021 UJ 0:023 UJ 0.009 U 0.026 UJ NCA NCA

TRICHLOROETHYLENE (TCE) 0.016 UJ 0.013 UJ 0.033 UJ 0.017 UJ 0.021 UJ 0.023 UJ 0.009 U 0.026 UJ NCA NCA

XYLENES (TOTAL) 0.016 UJ 0.013 UJ 0.033 UJ 0.017 UJ 0:021 UJ 0.023 UJ 0.009 U 0.026 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (TechnlcalMemorandumNOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
ASSOCIATED

DITCHES
AREA 19 FORESTED 

WETLANDS
AREA 19 NE WETLANDS SEDIMENT

QUALITY CRITERIA (3)

SD-1614 SD-1901 SD-1903 SD-1908 SD-1909 SD-1910
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

1,1,1 -TRICHLOROETHANE 0.019 UJ 0.010 U 0.016 UJ 0.007 U 0.026 UJ 0.016 UJ NCA NCA
2-HEXANONE 0.038 UJ 0.019 U 0.031 UJ 0.014 U 0.053 UJ 0.031 UJ NCA NCA
ACETONE 0.065 U 0.019 U 0.100 U 0.044 U 0.240 U 0.047 U NCA NCA
CARBON DISULFIDE 0.019 UJ 0.010 U 0.016 UJ 0.007 U 0.026 UJ 0.016 UJ NCA NCA
ETHYL BENZENE 0.019 UJ 0.010 U 0.016 UJ 0.007 U 0.026 UJ 0.016 UJ NCA NCA
METHYL CHLORIDE 0.038 UJ 0.019 U 0.031 UJ 0.014 U 0.053 UJ 0.031 UJ NCA NCA
METHYL ETHYL KETONE 0.038 UJ 0.019 U 0.029 J 0.017 0.094 J 0.031 UJ NCA NCA
METHYL ISOBUTYL KETONE 0.038 UJ 0.019 U 0.031 UJ 0.014 U 0.053 UJ 0.031 UJ NCA NCA
TETRACHLOROETHYLENE(PCE) 0.019 UJ 0.010 U 0.016 UJ 0.007 U 0.026 UJ 0.016 UJ NCA NCA
TOLUENE 0.017 J 0.010 U 0.016 UJ 0.007 U 0.016 J 0.016 UJ NCA NCA
TOTAL-1,2-DICHLOROETHENE 0.019 UJ 0.010 u 0.016 UJ 0.003 J 0.026 UJ 0.016 UJ NCA NCA
TRICHLOROETHYLENE (TCE) 0.019 UJ 0.010 u 0.016 UJ 0.007 U 0.026 UJ 0.016 UJ NCA NCA
XYLENES (TOTAL) 0.019 UJ 0.010 u 0.016 UJ 0.007 U 0.026 UJ 0.016 UJ NCA NCA

NOTES:
(1) Only compounds exceeding (heir MDL (or at least one location are Included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
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OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND
OLD RED

ROOT CREEK
AREA 19

SW WETLANDS
DRY TRIBUTARY I

AREA 18 |
SEDIMENT

QUALITY CRITERIA (3)

SD-1604 SD-1606 SD-1904 SD-1906 SD-1801 SD-1802
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

1.1,1-TRICHLOROETHANE 0.007 U 0.006 U 0:012 UJ 0.007 U 0.007 U 0.010 U NCA NCA

2-HEXANONE 0 .014 U 0:013 U 0:025 UJ 0.014 U 0:013 U 0.020 U NCA NCA

ACETONE 0.020 U 0.015 U 0:090 U 0.029 U 0.013 U 0:020 U NCA NCA

CARBON DISULFIDE 0.007 U 0:006 U 0.012 UJ 0.007 U 0:007 U 0 .010 U NCA NCA

ETHYLBENZENE 0.007 U 0.006 U 0:012 UJ 0.007 U 0.007 U 0.010 U NCA NCA

METHYL CHLORIDE 0.014 U 0.013 U 0.025 UJ 0.014 U 0.013 U 0.020 U NCA NCA

METHYL ETHYL KETONE 0.014 U 0.092 U 0.024 J 0:010 J 0.013 U 0.020 U NCA NCA

METHYL ISOBUTYL KETONE 0.014 U 0:013 U 0:025 UJ 0:014 U 0.013 U 0.020 U NCA NCA

TETRACHLOROETHYLENE(PCE) 0.006 J 0:006 U 0.012 UJ 0007 U 0.007 U 0:010 U NCA NCA

TOLUENE 0.007 U 0.006 U 0.024 J 0.007 U 0.007 U 0.010 U NCA NCA

TOTAL-1,2-OICHLOROETHENE 0.007 U 0.006 U 0.012 UJ 0.007 U 0.007 U 0.010 u NCA NCA

TRICHLOROETHYLENE (TCE) 0.007 U 0.006 U 0.012 UJ 0.007 U 0.007 U 0.010 u NCA NCA

XYLENES (TOTAL) 0.007 U 0.006 U 0.012 UJ 0.007 U 0.007 U 0.010 u NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E:
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COUNTY PARK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 10 SOUTHERN 

BORDER DITCH
OPEN LAWN DITCH SEDIMENT |

QUALITY CRITERIA (3)

SD-1006 SD-1902 SD-1003 SD-1004 SD-1006
SD-1012 

(Duplicate of 
SD-1006)

Ontario
LEL

Ontario SEL 
(Based on 
TOC) (4)

1,1,1-TRICHLOROETHANE 0.006 U 0.016 UJ 0.010 UJ 0.006 U 0.007 U 0.006 U NCA NCA
2-HEXANONE 0.013 U 0.033 UJ 0.021 UJ 0.013 U 0.014 U 0.012 U NCA NCA
ACETONE 0.013 U 0.120 U 0.021 U 0.026 U 0.110 U 0.053 U NCA NCA
CARBON DISULFIDE 0.006 U 0.016 UJ 0.010 UJ 0.006 U 0.007 U 0.006 U NCA NCA
ETHYL BENZEW 0.006 U 0.016 UJ 0.010 UJ 0.006 U 0.007 U 0.006 U NCA NCA
METHYL CHLOfiiUc 0.013 U 0.033 UJ 0.021 UJ 0.013 U 0.014 U 0.012 U NCA NCA
METHYL ETHYL KETONE 0.013 U 0.028 J 0.021 UJ 0.013 U 0.014 U 0.012 U NCA NCA
METHYL ISOBUTYL KETONE 0.013 U 0.033 UJ 0.021 UJ 0.013 U 0.014 U 0.012 U NCA NCA
TETRACHLOROETHYLENE(PCE) 0.006 U 0.016 UJ 0.010 UJ 0.006 U 0.007 U 0.006 U NCA NCA
TOLUENE 0.006 U 0.004 J 0.010 UJ 0.006 U 0.007 U 0.006 U NCA NCA
TOTAL-1,2-DICHLOROETHENE 0.006 U 0.016 UJ 0.010 UJ 0.006 U 0.007 U 0.006 U NCA NCA
TRICHLOROETHYLENE (TCE) 0.006 U 0.016 UJ 0.010 UJ 0.006 U 0.007 U 0.006 U NCA NCA
XYLENES (TOTAL) 0.006 U 0.016 UJ 0.010 UJ 0.006 U 0.007 U 0.006 U NCA NCA

NOTE?:
(1) Oi i'v compounds exceeding their MDL for at least one location:are included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) E-i:/ --ine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
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COUNTY PARK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-7
VOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

MAINTENANCE AREA DITCH WESTERN BOUNDARY SEDIMENT

COMPOUND DITCH QUALITY CRITERIA (3)

Ontario Ontario SEL

SD-1007 SD-1008 SD-1009 SD-1010 SD-1011 SD-1001 SD-1002 LEL (Based on
TOC) (4)

1.1,1-TRICHLOROETHANE 0.006 U 0 016 UJ 0.009 U 0.008 U 0.005 U 0.007 U 0,008 U NCA NCA

2-HEXANONE 0.012 U 0:032 UJ 0:018 U 0.017 U 0.010 U 0.014 U 0.015 U NCA NCA

ACETONE 0.047 U 0.032 U 0.018 U 0.017 U 0.010 U 0.020 U 0,021 U NCA NCA

CARBON DISULFIDE 0:006 U 0.016 UJ 0:009 U 0.008 U 0.005 U 0.007 U 0.008 U NCA NCA

ETHYL BENZENE 0.006 U 0.016 UJ 0.009 U 0.008 U 0.005 U 0.007 U 0,008 U NCA NCA

METHYL CHLORIDE 0.012 U 0.032 UJ 0.018 U 0.017 U 0.010 U 0.014 U 0.015 U NCA NCA

METHYL ETHYL KETONE 0.012 U 0.032 UJ 0.018 U 0.017 U 0.010 U 0.014 U 0,015 U NCA NCA

METHYL ISOBUTYL KETONE 0.012 U 0.032 UJ 0.018 U 0.017 U 0.010 u 0.014 U 0.015 U NCA NCA

TETRACHLOROETHYLENE(PCE) 0:006 U 0.016 UJ 0:005 J 0.004 J 0.002 J 0.007 U 0.008 U NCA NCA

TOLUENE 0.006 U 0.016 UJ 0.009 U 0.008 U 0.005 U 0.007 U 0.008 U NCA NCA

TOTAL-1,2-DlCHLOROETHENE 0:006 U 0:016 UJ 0.009 U 0.008U 0.005 U ! 0.007 U 0:008 U NCA NCA

TRICHLOROETHYLENE (TCE) 0.006 U 0.016 UJ 0.009 U 0.008 U 0.005 U 0:007 U 0:008 U NCA NCA

XYLENES (TOTAL) 0.006 U 0:016 UJ 0.009 U 0.008 U 0.005 U 0.007 U 0.008 U NCA NCA

NOTES:
(t) Only compounds exceeding their MDL for at least one location are included. Complete results, 

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
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TABLE 4-8

SVOCs DETECTED IN SEDIMENT (1) 
FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

EAST DITCH DRAINAGE AREA 
ESTUARINE(2)

ALL VALUES IN (mg/kg)

EAST DITCH UNNAMED SEDIMENT I
COMPOUND TRIBUTARY QUALITY CRITERIA (3) I

NOAA NOAA 1
SD-1407 SD-1408L SD-1411 SD-1412 ER-L ER-M

2,4-DIME THYLPHENOL 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
2-METHYLNAPHTHALENE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ 0.065 0.67
2-METHYLPHENOL (O-CRESOL) 57.000 UJ 0.770 UJ ! 11000 UJ 0.700 UJ NCA NCA
4-METHYLPHENOL 51.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
ACENAPHTHENE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ 0.15 0.65
ACENAPTHYLENE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
ANTHRACENE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ 0.085 0.98
BENZO(A)ANTHRACENE 57.000 UJ 0.770 UJ 11.000 UJ 0.100 J 0.23 1.6
BENZO(A)PYRENE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ 0.4 2.5
BENZO(B)FLUORANTHRENE 57.000 UJ 0.770 UJ 11.000 UJ 0.260 J NCA NCA
BENZO(GHI)PERYLENE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
BENZO(K)FLUORANTHRENE 57.000 UJ 0.770 UJ 11.000 UJ 0.083 J NCA NCA
BENZYL BUTYL PHTHALATE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 91.000 U 0.770 UJ 22.000 U 1.500 U NCA NCA
CARBAZOLE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
CHRYSENE 57.000 UJ 0.770 UJ 11.000 UJ 0 150 J 0.4 2.8
DI-N-OCTYL PHTHALATE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
DIBENZO(A,H)ANTHRACENE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ 0.06 0.26
DIBENZOFURAN 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
DIMETHYL PHTHALATE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
FLUORANTHRENE 57.000 UJ 0.770 UJ 11.000 UJ 0.150 J 0.6 3.6
FLUORENE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ 0.035 0.64
INDENO(1,2,3-C,D)PYRENE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
NAPHTHALENE 57000 UJ 0.770 UJ 11.000 UJ 0.760 UJ 0.34 2.1
PENTACHLOROPHENOL 280.000 UJ 3.800 UJ 57.000 UJ 3 500 UJ NCA NCA
PHENANTHRENE 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ 0.225 1.38
PHENOL 57.000 UJ 0.770 UJ 11.000 UJ 0.700 UJ NCA NCA
PYRENE 57:000 UJ 0.770 UJ 11.000 UJ 0.140 J 0.35 2.2

TOTAL PAHS (NOAA) (4) ND ND ND 0:883 4 35

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992);
(4) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.

SDBNAEDE.XLS 6/3/96



EAST DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
EAST DITCH I UNNAMED

I TRIBUTARY
UPGRADIENT 

SCIRPUS MARSH
SEDIMENT

QUALITY CRITERIA (3)

SD-1402 SD-1403 SD-1404 SD-1405 SD-1406 SD-1410 SD-1401
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

2,4-DIMETHYLPHENOL 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
2-METHYLNAPHTHALENE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
2-METHYLPHENOL (O-CRESOL) 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
4-METHYLPHENOL 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
ACENAPHTHENE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
ACENAPTHYLENE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.320 J NCA NCA
ANTHRACENE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.200 J 0.220 370
BENZO(A)ANTHRACENE 0.400 U 0.084 J 1.100 UJ 5.300 UJ 0.130 J &340J 0.270 J 0 320 1480
BENZO(A)PYRENE 0.400 U 0,650 U 1.100 UJ 5.300 UJ 0.120 J 0410 J 0 370 1440
BENZO(B)FLUORANTHRENE 0.085 J 0.120 J 1.100 UJ 5.300 UJ 0.170 J 0.470 J 0.860 NCA NCA
BENZO(GHI)PERYLENE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0400 J 0170 320
BENZO(K)FLUORANTHRENE 0.400 U 0.078 J 1.100 UJ 5.300 UJ 0.092 J 0.560 J 0240 1340
BENZYL BUTYL PHTHALATE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.400 U 0.650 U 5.200 J 57.000 J 6.900 1.600 U 0.600 U NCA NCA
CARBAZOLE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
CHRYSENE 0.400 U 0.140 J 1.100 UJ 5.300 UJ 0.210 J 0.440 J 0.630 0340 460
DI-N-OCTYL PHTHALATE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
DIBENZO(A,H)ANTHRACENE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U 0.060 130
DIBENZOFURAN 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
DIMETHYL PHTHALATE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
FLUORANTHRENE 0.400 U 0.650 U 0.250 J 5.300 UJ 0.220 J 0.500 J 0.480 J 0.750 1020
FLUORENE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U 0.190 160
INDENO(1,2,3-C,D)PYRENE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U 0.200 320
NAPHTHALENE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
PENTACHLOROPHENOL 2.000 U 3.200 U 5.300 UJ 26.000 UJ 2.900 U 8.100 UJ 2.700 U NCA NCA
PHENANTHRENE 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.160 J 1.600 UJ 0.330 J 0.560 950
PHENOL 0.400 U 0.650 U 1.100 UJ 5.300 UJ 0.570 U 1.600 UJ 0.550 U NCA NCA
PYRENE 0.400 U 0.180 J 0.290 J 5.300 UJ 0.250 J 03/0 0 490 850

TOTAL PAHs (Ontario) (6) ND 0.482 0.540 ND 1.182 2.480 3.850 4
1000oE

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52)

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

COMPOUND I----- BLACK DITCH SEDII 
QUALITY C

6 ENT
RITERIAI3)

SD-0506 SD-0507 SD-0616 SD-0617 SD-0618 SD-0619
SD-0620 

(Duplicate of 
SD-0619)

NOAA
ER-L

NOAA
ER-M

2.4-DIMETHYLPHENOL 0.470 U 0.430 U 1.400 UJ 1.800 UJ 1:200 UJ 0.940 UJ 0.820 UJ NCA NCA
2-METHYLNAPHTHALENE 0.470 U 0.430 U 1.400 UJ 1.800 UJ 1.200 UJ 0.940 UJ 0.820 UJ 0.065 0.67
2-METHYLPHENOL (O-CRESOL) 0.470 U 0.430 U 1.400 UJ 1.800 UJ 1.200 Uj 0.940 UJ 0,820 UJ NCA NCA
4-METHYLPHENOL 0.470 U 0.430 U 1.400 UJ 1.800 UJ 1.200 UJ 0.940 UJ 0.820 UJ NCA NCA

ACENAPHTHENE 0.470 U 0.430 U 1.400 UJ igs8228 3w 0.120 J 0.940 UJ 0.820 UJ Q15 0.65
ACENAPTHYLENE 0.470 U 0.430 U 1.400 UJ 1.800 UJ 1.200 UJ 0099 J 0.820 UJ NCA NCA

ANTHRACENE 0130 4 0.430 U 84203 0.420 J 0470 3 4230 3 0088 3 0088 0.96

BENZO(A)ANTHRACENE 03B0 J 0.052 J 1306 3 MS 14003 88303 0.23 1.8

BENZO(A)PYRENE 6.350 J 0.047 J 1800 J 27003 1800 3 0720 3 48403 44 2.8

BENZO(B)FLUORANTHRENE 0.200 J 0.058 J 1.700 J 2.800 J 2:100 J 1.200 J 0.840 J NCA NCA

BENZO(GHI)PERYLENE 0.470 U 0.430 U 0.620 J 0.780 J 0.900 J 0.430 J 0.820 UJ NCA NCA
BENZO0QFLUORANTHRENE 0.350 J 0.053 J 2.200 J 2.200 J 2 000 J 0:910 J 0.810 J NCA NCA

BENZYL BUTYL PHTHALATE 0.470 U 0.430 U 0.250 J 1.800 UJ 1.200 UJ 0:940 UJ 0.820 UJ NCA NCA

BIS(2-ETHYLHEXYL) PHTHALATE 0.470 U 0.430 U 2.000 U 4.500 J 5.700 J 4.000 J 2.800 U NCA NCA

CARBAZOLE 0.470 U 0.430 U 1.400 UJ 1.800 UJ 1.200 UJ : 0.940 UJ 0.820 UJ NCA NCA

jCHRYSENE 0.081 J 2.3003 33300 J 2,300 J 12083 0-6803 0-4 2-6

DI-N-OCTYL PHTHALATE 0.470 U 0.430 U 1.400 UJ 1.800 UJ 0.360 J 0.180 J 0.120 J NCA NCA

DIBENZO(A,H)ANTHRACENE 0.470 U 0.430 U 41383 1.800 UJ 4820 3 0.940 UJ 0.820 UJ 008 028

DIBENZOFURAN 0.470 U 0.430 U 1.400 UJ 1.800 UJ 1.200 UJ 0.940 UJ 0.820 UJ NCA NCA
DIMETHYL PHTHALATE 0.470 U 0.430 U 1.400 UJ 1.800 UJ 1.200 UJ 0.940 UJ 0.820 UJ NCA NCA

FLUORANTHRENE pjfttf&WM 0.095 J 3.6GB J 4$»3 4-2003 illiiiitsil: 1600 3 0-6 36

FLUORENE 0.430 U 1.400 UJ 40103 02703 41103 00983 4980 0.64

INDENO(1,2,3-C,D)PYRENE 0.470 U 0.430 U 0.950 J 0.760 J 0.940 J 0.410 J 0.820 UJ NCA NCA

NAPHTHALENE 0.470 U 0.430 U 1.400 UJ 1.800 UJ 1.200 UJ 0.940 UJ 0.820 UJ 0.34 2.1
PENTACHLOROPHENOL 2.300 U 2.100 U 7.100 UJ 9.100 UJ 5.800 UJ 4.700 UJ 4.100 UJ NCA NCA

PHENANTHRENE OSSB 0:054 J 16003 1800 J 13003 8.9083 0.610 3 G225 1-38
PHENOL 0.470 U 0.430 U 1.400 UJ 1.800 UJ 1.200 UJ 0:940 UJ 0.820 UJ NCA NCA

PYRENE 0.085 J Z3003 3800 3 1800 J smmm 49803 0.38 22

TOTAL PAHs (NOAA) (4) 1.804 0.525 io$28 mmamm 10348 7 358 mmmrnm 35

NOTES:
(1) Only compounds exceeding their MDL for at least one location areiincluded. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 4 DITCH SEDIMENT I

QUALITY CRITERIA (3)

SD-0401 SD-0402 SD-0403 SD-0404 SD-0405 SD-0406
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

2,4-DIMETHYLPHENOL 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ NCA NCA
2-METHYLNAPHTHALENE 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ NCA NCA
2-METHYLPHENOL (O-CRESOL) 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ NCA NCA
4-METHYLPHENOL 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ NCA NCA
ACENAPHTHENE 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ NCA NCA
ACENAPTHYLENE 1.900 UJ 1.600 UJ 0.230 J 0.640 U 0.630 U 0.820 UJ NCA NCA
ANTHRACENE 1.900 UJ 1.600 UJ 0.420 J 0.640 U 0.096 J 0.820 UJ Q 220 370
BENZO(A)ANTHRACENE 1.900 UJ 1.600 UJ 1 600 J 0.640 U 0.230 J 0.820 UJ 0.320 1480
BENZO(A)PYRENE 1.900 UJ 0.260 J 1100 J 0.640 U 0.220 J 0.820 UJ 0.370 1440
BENZO(B)FLUORANTHRENE 1.900 UJ 0.390 J 1.700 J 0.640 U 0.230 J 0.820 UJ NCA NCA
BENZO(GHI)PERYLENE 1.900 UJ 1.600 UJ 0 770 J 0.640 U 0.150 J 0.820 UJ 0170 320
BENZO(K)FLUORANTHRENE 1.900 UJ 0 370 J 1600 J 0.640 U 0 240 J 0.820 UJ 0 240 1340
BENZYL BUTYL PHTHALATE 1.900 UJ 1.600 UJ 1.666 uj 0.640 U 0.630 U 0.820 UJ NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.380 J 1.600 UJ 0.340 J 0.170 J 0.630 U 0.820 UJ NCA NCA
CARBAZOLE 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ NCA NCA
CHRYSENE 1.900 UJ 1.600 UJ 1 8QQ J 0.640 U 0.320 J 0.820 UJ 0<340 460
DI-N-OCTYL PHTHALATE 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ NCA NCA
□IBENZO(A,H)ANTHRACENE 1.900 UJ 1.600 UJ 0 270 J 0.640 U 0.630 U 0.820 UJ Q 060 130
DIBENZOFURAN 1.900 UJ 1.600 UJ i.666' uj 0.640 U 0.630 U 0.820 UJ NCA ncaE
DIMETHYL PHTHALATE 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ NCA NCA
FLUORANTHRENE 0 780 J 0,7?0 i 3000 J 0.230 J 0.560 J 0.390 J 0 750 1020|
FLUORENE 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ 0.190 1601
INDENO(1,2,3-C.D)PYRENE 1.900 UJ 1.600 UJ 0 750 J 0.640 U 0.130 J 0.820 UJ 0 200 3201
NAPHTHALENE 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ NCA NCA
PENTACHLOROPHENOL 9.300 UJ 7.800 UJ 5.000 UJ 3.200 U 3.100 U 4.100 UJ NCA NCA
PHENANTHRENE 1.900 UJ 0.350 J 0,790 J 0.640 U 0.370 J 0.160 J ISiioiip! 950
PHENOL 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ NCA NCA
PYRENE 0 780 J 0 790 J 2800 J 0.220 J 0 520 J 0.400 J 0400 850

TOTAL PAHs (Ontario) (5) 1.570 2.540 14890 0.450 2.836 0.950 1 10000

NOTES:
(1) Only compounds exceeding (heir MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.



TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

8 COMPOUND AREA 6 POND BLACK DITCH SEDIMENT
QUALITY CRITERIA (3)

Ontario Ontario SEL

SD-0501 SD-0502 SD-0603 SD-0504 SD-0407 SD-0408 SD-0505 LEL (Based on 
TOC) (4)

24-DIMETHYLPHENOL 0.760 UJ 1.300 UJ 0.760 UJ 0:980 UJ 0.410 U 0.480 U 0.390 U NCA NCA
2rMETHYLNAPHTHALENE 0.760 UJ 1.300 UJ 0.760 UJ 0:980 UJ 0.410 U 0.480 U 0.390 U NCA NCA
2-NtETHYLPriENOL (O-CRESOL) 0.760 UJ 1.300 UJ 0.760 UJ 0:980 UJ 0:410 U 0.480 U 0.390 U NCA NCA
4-METHYLPHENOL 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0:410 U 0.480 U 0:390 U NCA NCA

ACENAPHTHENE 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U NCA NCA

ACENAPTHYLENE 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U NCA NCA

ANTHRACENE 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0 067 J 0.390 U 0.220 370

BENZO(A)ANTHRACENE 0.200 J 8.350 J 0.220 J 0.270 J 0.410 U 0 260 J 0.390 U 0,320 1480

BENZO(A)PYRENE 0.230 J 8,530 J 0.280 J 8370 J 0.410 U 0 310 J 0:390 U 0.370 1440

BENZO(B)FLUORANTHRENE 0.210 J 0.550 J 0.290 J 0.340 J 0.410 U 0.220 J 0.390 U NCA NCA

BENZO(GH0PERYLENE 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0410 U 0.480 U 0:390 U 0.170 320

BENZO(K)FLUORANTHRENE 0.140 J 8480 JT 0.280 J 8380 J 0.410 U 0:210 J 0.044 J 0240 1340
BENZYL BUTYL PHTHALATE 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0 410 U 0.084 J 0:390 U NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.760 U 1.300 U 0.760 U 0.980 U i 0.410 U 0.480 U 0:390 U NCA NCA
CARBAZOLE 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U NCA NCA

CHRYSENE 0.320 J 0400 J 0,330 J 0:410 U 8,428 -f 0.059 J 0,340 460

DI-N-OCTYL PHTHALATE 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U NCA NCA

DIBENZO(A,H)ANTHRACENE 0.760 UJ 1.300 UJ 0760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U 0.060 130

DIBENZOFURAN 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0 410 U 0:480 U 0.390 U NCA NCA
DIMETHYL PHTHALATE 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U NCA NCA

FLUORANTHRENE 0.390 J 0.700 J 0.450 J 0.580 J 0.410 U 0.460 J 0.046 J 0.750 1020
FLUORENE 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0:480 U 0.390 U 0.190 160

INDENO(1,2,3-CiD)PYRENE 0:760 UJ 1:300 UJ 0.760 UJ 0.980 UJ 0.410 U 0:480 U 0.390 U 0.200 320
NAPHTHALENE 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0:480 U 0.390 U NCA NCA
PENTACHLOROPHENOL 3:800 UJ 6.600 UJ 3.800 UJ 4.900 UJ 2.000 U 2.400 U 1.900 U NCA NCA

PHENANTHRENE 0.170 J 0.230 J 0.200 J 0.230 J 0.410 U 0:350 J 0.390 U 0.560 950

PHENOL 0:760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U NCA NCA

PYRENE 0:330 J 0800 J 0.380 J 0.480 J 0.410 U 0.051 J 0-401 850

TOTAL PAHs (Ontario) (6) 1.780 3650 2.210 2.700 ND 2:567 0.200 4 10000

NOTES:
(1) Only compounds exceeding their MDL for at least one location are.included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E,
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
RED ROOT CREEK SEDIMENT

QUALITY CRITERIA (3)

SD-0601 SD-0603 SD-0604 SD-0605 SD-0606 SD-0607 SD-0608 SD-0609
NOAA
ER-L

NOAA
ER-M

2,4-DIMETHYLPHENOL 1.600 UJ 0.820 UJ 1.900 UJ 1.000 UJ 1.100 UJ 1.400 UJ 0.830 UJ 1.000 UJ NCA NCA
2-METHYLNAPHTHALENE 1.600 UJ 0.820 UJ 1.900 UJ 1.000 UJ 1.100 UJ 1.400 UJ 0.830 UJ 1.000 UJ 0.065 0.67
2-METHYLPHENOL (O-CRESOL) 1.600 UJ 0.820 UJ 1.900 UJ 1.000 UJ 1.100 UJ 1.400 UJ 0.830 UJ 1.000 UJ NCA NCA
4-METHYLPHENOL 1.600 UJ 0.820 UJ 1.900 UJ 1.000 UJ 1.100 UJ 1.400 UJ 0.830 UJ 1.000 UJ NCA NCA
ACENAPHTHENE 1.600 UJ 0160 J 1.900 UJ 1.000 UJ 1.100 UJ 0.260 J 0.830 UJ 1.000 UJ 015 0.65
ACENAPTHYLENE 1.600 UJ 0.150 J 1.900 UJ 1.000 UJ 0.150 J 1.400 UJ 0.830 UJ 1.000 UJ NCA NCA
ANTHRACENE 1.600 UJ 0,250 J 1.900 UJ 1.000 UJ 0130 J 0420 J 0.830 UJ 1.000 UJ 0086 0.96
BENZO(A)ANTHRACENE 0.410 J 0.740 <1 0470 J 0 230 J Q.52Q J 1.500 J 0280 J 1.000 UJ 023 1.6
BENZO(A)PYRENE 0*400 J : 0840 J 0540 J 0.270 J 0440 J 2 0C0 J 0.290 J 1.000 UJ 0,4 2.5
BENZO(B)FLUORANTHRENE 0.540 J 0.750 J 0.520 J 0.210 J 0.550 J 2.200 J 0.340 J 1.000 UJ NCA NCA
BENZO(GHI)PERYLENE 1.600 UJ 0.190 J 0.560 J 0.190 J 0.290 J 0.610 J 0.830 UJ 1.000 UJ NCA NCA
BENZO(K)FLUORANTHRENE 0.440 J 1.100 J 0.560 J 0.260 J 0.810 J 2.500 J 0.350 J 1.000 UJ NCA NCA
BENZYL BUTYL PHTHALATE 1.600 UJ 0.820 UJ 1.900 UJ 1.000 UJ 1.100 UJ 0.150 J 0.830 UJ 1.000 UJ NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 1.600 UJ 8 .100 J 2.100 U 1.000 U 1.100 U 5.300 J 2.600 J 2.000 U NCA NCA
CARBAZOLE 1.600 UJ 0.820 UJ 1.900 UJ 1.000 UJ 1.100 UJ 1.400 UJ 0.830 UJ 1.000 UJ NCA NCA
CHRYSENE 0650 J 1.100 J 0 730 J 0.340 J 0800 J 2 200 J 0.390 J 1.000 UJ 04 2.8
DI-N-OCTYL PHTHALATE 1.600 UJ 0.200 J 1.900 UJ 1.000 UJ 1.100 UJ 0.350 J 0.830 UJ 1.000 UJ NCA NCA
DIBENZO(A,H)ANTHRACENE 1.600 UJ 0.820 UJ 0 220 J 1.000 UJ 1.100 UJ 0250 J 0.830 UJ 1.000 UJ O.0O 0.26
DIBENZOFURAN 1.600 UJ 0.820 UJ 1.900 UJ 1.000 UJ 1.100 UJ 1.400 UJ 0.830 UJ 1.000 UJ NCA NCA
DIMETHYL PHTHALATE 1.600 UJ 0.820 UJ 1.900 UJ 1.000 UJ 1.100 UJ 1.400 UJ 0.830 UJ 1.000 UJ NCA NCA
FLUORANTHRENE 1 100 J 1 400 J 0.800 J 0.360 J 0820 J 2800 J 0680 J 0.420 J 06 3.6
FLUORENE 1.600 UJ 0200 4 1.900 UJ 1.000 UJ 1.100 UJ 0560 J 0.830 UJ 1.000 UJ 0.035 0.64
INDENO(1,2,3-C,D)PYRENE 1.600 UJ 0.280 J 0.510 J 0 .180 J 0.300 J 0.750 J 0.830 UJ 1.000 UJ NCA NCA
NAPHTHALENE 1.600 UJ 0.820 UJ 1.900 UJ 1.000 UJ 1.100 UJ 1.400 UJ 0.830 UJ 1.000 UJ 0.34 2.1
PENTACHLOROPHENOL 8.000 UJ 4.100 UJ 9.700 UJ 5.100 UJ 5.400 UJ 6.900 UJ 4.200 UJ 5.000 UJ NCA NCA
PHENANTHRENE 0540 J 0650 J 0 330 J 0.150 J 0 310 J 1 GOO J 0.160 J 1.000 UJ 0 225 1.38
PHENOL 1.600 UJ 0.820 UJ 1.900 UJ 1.000 UJ 1.100 UJ 1.400 UJ 0.830 UJ 1.000 UJ NCA NCA
PYRENE 1100 J 1800 J 0 710 J 0.320 J 0.540 J 1700 i 0400 J 0440 J 0.35 2.2

TOTAL PAHs (NOAA) (4) 5180 9430 5 850 2.510 5660 18 550 2.900 0.860 liiiili:* 35

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mglkg)

TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

AREA 20 DITCH 1--------------------- AREA 18B STREAM SEDIMENT
COMPOUND QUALITY CRITERIA (3)

Ontario Ontario SEL
SD-2001 SD-2002 SD-1803 SD-1804 SD-1805 SD-1806 SD-1807 SD-1808 LEL (Based on 

TOC) (4)

2,4-DIMETHYLPHENOL 0.490 U 0.470 U 0.350 J 47.000 U 0.460 U 0.460 U 1.400 UJ 0.410 U NCA NCA
[2-METHYLNAPHTHALENE 0,490 U 0.470 U 24.000 30:000 J 0.680 0 460 U 1.400 UJ 0.410 U NCA NCA
2-METHYLPHENOL (O-CRESOL) 0.490 U 0.470 U 0.240 J 47.000 U 0.460 U 0.460 U 1.400 UJ 0.410 U NCA NCA
4-METHYLPHENOL 0.490 U 0.470 U 0.890 J 47.000 U 0.460 U 0.460 U 1.400 UJ 0.410 U NCA NCA
ACENAPHTHENE 0.490 U 0.470 U 110.000 110.000 3.000 0.120 J 1.400 UJ 0.410 U NCA NCA
ACENAPTHYLENE 0.490 U 0.470 U 3.400 47.000 U 0.460 U 0.460 U 1.400 UJ 0.410 U NCA NCA
ANTHRACENE 0.490 0 0.470 U 280000 230908 .■ 8.180 8338 J 1.400 UJ 0.410 U 0220 370
BENZO(A)ANTHRAC£NE 0.049 J 0.470 U 380 000 410000 22.000 2 200 1.400 UJ 0.410 U 0320 1490
BENZO(A)PYRENE 0.490 U 0.470 U 380008 320000 4908 2280 1.400 UJ 0.410 U 0370 1440
BENZO(B)FLUORANTHRENE 0.059 J 0.470 U 400.000 450.000 23.000 4.700 1.400 UJ 0.095 J NCA NCA
BENZO(GHI)PERYLENE 0.490 U 0.470 U 240 Q0Q 150000 10000 9810 1.400 UJ 0.410 U 0,170 320JbENZO(K)FLUORANTHRENE 0.055 J 0.470 U 48000 150000 3708 0730 1.400 UJ 0.410 U 0.248 1340

[benzyl butyl phthalate 0.490 U 0.470 U 2.100 U 47.000 U 0.460 U 0.460 U 1.400 UJ 0.410 U NCA NCA
JbIS(2-ETHYLHEXYL) phthalate 0.490 U 0.470 U 2.200 47.000 U 0.460 U 0,460 U 1.400 UJ 0.410 U NCA NCA
[CARBAZOLE 0.490 U 0.470 U 260.000 160.000 5.800 1 0.390 J 1.400 UJ 0.410 U NCA NCA
[chrysene 0.069 J 0.470 U 400 000 400000 23,080 2.809 1.400 UJ 0.087 J 0.340 450|di-n-octyl phthalate 0.490 U 0.470 U 2.100 U 47.000 U 0.460 U 0.460 U 1.400 UJ 0.410 U NCA NCA
|oiBENZO(A.H)ANTHRACENE 0.490 U 0.470 U 29000 18.008 J 2480 0170 J 1.400 UJ 0.410 U 0880 130
[dibenzofuran 0.490 U 0.470 U 71.000 72.000 1.600 ! 0.065 J 1.400 UJ 0.410 U NCA NCA
[dimethyl phthalate 0.490 U 0.470 U 2.100 U 47.000 U 0.460 U 0.460 U 1.400 UJ 0.410 U NCA NCA
[fluoranthrene 0.095 J 0.470 U 820.000 1100 000 48000 4.509 1.400 UJ 0.130 J 0,750 1028Ifluorene 0.490 U 0.470 U 97000 98000 2.908 0 .120 J 1.400 UJ 0.410 U 8198 180
INDENO(1,2,3-C,D)PYRENE 0.490 U 0.470 U 220 <©0 150800 11009 0920 1.400 UJ 0.410 U 9280 320
NAPHTHALENE 0.490 U 0.470 U 82.000 81.000 1.300 0.460 U 1.400 UJ 0.410 U NCA NCA
PENTACHLOROPHENOL 2,400 U 2.300 U 11.000 U 230.000 U 2.300 U 2.300 U 6.800 UJ 2.100 U NCA NCA
PHENANTHRENE 0,051 J 0.470 U 780.000 bsoooo 30080 1 908 1.400 UJ 0.410 U 0.560 958
PHENOL 0.490 U 0.470 U 0.620 J 47.000 U 0.460 U 0.460 U 1.400 UJ 0.410 ,U NCA NCA
PYRENE 0.096 J 0.470 U 740 000 810.000 34000 3900 1.400 UJ 0.120 J 9480 558

TOTAL PAHs (Ontario) (6) 0,415 ND 4510400 4988.008 201.380 2Q710 ND 0.337 4 10080

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations Were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sedimentsamples were calculated from the lists provided in Appendix F.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
ARE

STREAM
A18B 

(CONT.)
AREA 18C STREAM j SEDIMENT

i QUALITY CRITERIA (3)

SD-1809
SD-1818 

(Duplicate of 
SD-1809)

SD-1810 SD-1811 SD-1812 SD-1813 SD-1814 SD-1815
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

2.4-DIMETHYLPHENOL 0.410 U 0.400 U 0.400 U 0.470 U 0.410 U 0.540 U 0.430 U 0.430 U NCA NCA
2-METHYLNAPHTHALENE 0.410 U 0.400 U 0.340 J 0.100 J 0.090 J 0.190 J 0.430 U 0.500 NCA NCA
2-METHYLPHENOL (O-CRESOL) 0.410 U 0.400 U 0.400 U 0.470 U 0.410 U 0.540 U 0.430 U 0.430 U NCA NCA
4-METHYLPHENOL 0.410 U 0.400 U 0.400 U 0.470 U 0.410 U 0.540 U 0.430 U 0.430 U NCA NCA
ACENAPHTHENE 0.410 U 0.400 U 1.100 0.420 J 0.330 J 0.780 0.430 U 1.200 NCA NCA
ACENAPTHYLENE 0.410 U 0.400 U 0.640 0.480 0.410 U 0.260 J 0.430 U 0.480 NCA NCA
ANTHRACENE 0.410 U 0.400 U 2800 1 30Q 0430 1 500 0.430 U 2100 0220 370
BENZO(A)ANTHRACENE 0,170 J 0.076 J 6400 2.700 1200 2 600 0.430 U 4600 0320 1480
BENZO(A)PYRENE 0170 J 0096 J 4 700 2 600 1100 2100 0.430 U 3 400 0 370 1440
BENZO(B)FLUORANTHRENE 0.240 J 0.110 J 4.400 3.800 1.600 3.300 0.430 U 5.100 NCA NCA
BENZO(GHI)PERYLENE 0.130 J 0.140 J 2 500 1.300 0.500 0.920 0.430 U 1.600 0170 320
BENZO(K)FLUORANTHRENE 0090 J 0.056 J 0 920 0,480 0.160 J 0 350 J 0.430 U 0 550 0 240 1340
BENZYL BUTYL PHTHALATE 6.410 U 0.400 U 6.400 U 6.470 U 0.410 U 0.540 U 0.430 U 8.500 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.410 U 0.400 U 0.220 J 0.230 J 0.210 J 0.250 J 0.430 U 1.500 NCA NCA
CARBAZOLE 0.410 U 0.400 U 2.000 0.710 0.480 1.400 0.430 U 2.500 NCA NCA
CHRYSENE 0,180 J 0100 J 5000 2.700 1200 2 900 0.430 U 4 200 Q34Q 480
DI-N-OCTYL PHTHALATE 0.410 U 0.400 U 0.400 U 0.470 U 0.410 U 0.540 U 0.430 U 0.430 U NCA NCA
DIBENZO(A.H)ANTHRACENE 0.410 U 0.400 U 0 580 Q290 J 0094 J 0 210 J 0.430 U a.410 j 0080 130
DIBENZOFURAN 0.410 U 0.400 U 0.910 0.300 J 0.220 J 0.710 0.430 U 1.400 NCA NCA
DIMETHYL PHTHALATE 0.410 U 0.400 U 0.400 U 0.470 U 0.410 U 0.540 U 0.430 U 0.430 U NCA NCA
FLUORANTHRENE 0290 J 0.140 J 8.200 6800 3.100 6.700 0.430 U 7.800 0750 1020
FLUORENE 0.410 U 0.400 U 1.300 0-470 Q.290 J 0.980 0.430 U 1200 0190 160
INDENOfl ,2,3-C,D)PYRENE 0.130 J 0.400 U 2600 1.300 0600 0 890 0.430 U 1800 0200 3201
NAPHTHALENE 0.410 U 0.400 U 0.900 0.230 J 0.170 J 0.280 J 0.430 U 0.950 NCA NCAI
PENTACHLOROPHENOL 2.000 U 2.000 U 2.000 U 2.300 U 2.000 U 2.700 U 2.100 U 2.200 U NCA ncaI
PHENANTHRENE 0,140 J 0.400 U 6800 4 500 2 900 8 000 0.430 U 9100 0 560 950
PHENOL 0.410 U 0.400 U 0.400 U 0.470 U 0.410 U 0.540 U 0.430 U 0.430 U NCA NCA
PYRENE 0,230 J 01404 6600 4.400 2300 4700 0.430 U 6.800 0 490 360

TOTAL PAHs (Ontario) (6) 1580 0 748 60 840 28 970 14174 33 070 ND 44 690 4 10300

NOTES:
(1) Only compounds exceeding Iheir MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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TABLE4-8

SVOCs DETECTED IN SEDIMENT (1)
FORMER RARITAN ARSENAL - EDISON; NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

AREA18C LOWER AREA 18B STREAM AREA 8 POND SEDIMENT
COMPOUND STREAM (CONT.) QUALITY CRITERIA (3)

Ontario Ontario SEL
SD-1816 SD-1817 SD4I101 SD-0102 SD-0103 SDrO104 SD-0801 SD-0802 LEL (Based on

TOC) (4)

2,4-OIMETHYLPHENOL 0.400 U 0.400 U 0.380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA
2-METHYLNAPHTHALENE 0.400 U 0:400 U 0.380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA
2-METHYLPHENOL (O-CRESOL) 0.400 U 0.400 U 0.380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA
4-METHYLPHENOL 0.400 U 0.400 U 0.380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA
ACENAPHTHENE 0.400 U 0.400 U 0.380 U 0 380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA
ACENAPTHYLENE 0.400 U 0,400 U 0 380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA
ANTHRACENE 0.400 U 0.400 U 0 380 U 0.380 U 0.390 U 0.400 U 0.210 J 2.400 UJ 0.220 370

BENZO(A)ANTHRACENE 0.400 U 0.400 U 0.190 J 0.064 J 0.390 U 0.400 U 2000 J 0.660 J 0320 1480
RBENZO(A)PYRENE 0.400 U 0:400 U 0.190 J 0.070 J 0.390 U 0.400 U 2500 J 0860 J 0 870 1440
|BENZO(B)FLUORANTHRENE 0:400 U 0.400 U 0.210 J 0.073 J 0.390 U 0.400 U 3.200 J 1.000 J NCA NCA
IbENZO(GHI)PERYLENE 0.400 U 0.400 U 0160 J 0.0SS J 0.390 U 0.400 U 3.200 J 2.400 UJ 0,170 320
IbENZO(K)FLUORANTHRENE 0.400 U 0,400 U D210 J 0.082 J 0.390 U 0.400 U 0B7O J 0.610 J 0,240 1340
(benzyl butyl PHTHALATE 0400 U 0 400 U 0 380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.400 U 0,400 U 0.380 U 0.380 U 0.390 U 0.400 U 2.500 J 0.850 J NCA NCA
CARBAZOLE 0.400 U 0,400 U 0,380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA
CHRYSENE 0.400 U 0 400 U 0280 J 0:097 J 0.390 U 0.400 U 2800 J 0.8S0 J 0.340 460
DI-N-OCTYL PHTHALATE 0.400 U 0.400 U 0.380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA

DIBENZO(A,H)ANTHRACENE 0:400 U 0,400 U 00443 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ 0,060 13Q
DIBENZOFURAN 0 400 U 0.400 U 0 380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA
DIMETHYL PHTHALATE 0:400 U 0.400 U 0.380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA

FLUORANTHRENE 0:400 U 0.400 U 0460 0.160 J 0.056 J 0.400 U 2500 J 1400 J 0 750 1020
FLUORENE 0,400 U 0.400 U 0:380 U 0.380 U 0.390 U 0.400 9 1.600 UJ 2.400 UJ 0.190 160
INDENO(1,2,3-C,D)PYRENE 0:400 U 0.400 U 0,160 J 0.055 J 0.390 U 0.400 U 6.200 J 9880 J 0 200 320
NAPHTHALENE 0 400 U 0.400 U 0.380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA
PENTACHLOROPHENOL 2.000 U 2.000 U 1,900 U 1.900 U 1.900 U 2.000 U 8,100 UJ 12.000 UJ NCA NCA

PHENANTHRENE 0.400 U 0.400 U 0190 J 0.059 J 0.390 U 0.400 U 1 SOD J 0.460 J 0560 950
PHENOL 0.400 U i 0.400 U 0 380 U 0.380 U 0.390 U 0.400 U 1.600 UJ 2.400 UJ NCA NCA

PYRENE 0,400 U 0.400 U 0.410 0.140 J 0.051 J 0.400 U 6.600 J 3,000 J 0480 860

TOTAL,PAHs (Ontario) (5) ND ND 2264 0.782 0.107 ND 28380 8.860 4 mmmmrn

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NQAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992),
(4) The generic Severe Effect Level (SEL) guideline isshown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 8 POND (CONT.) RED ROOT 

CREEK
SULFER PLANT 

PONDS
SEDIMENT

QUALITY CRITERIA (3)

SD-0803 SD-0804 SD-0805 SD-0806
SD-0807 

(Duplicate of 
SD-0801)

SD-0602 SD-0610 SD-0611
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

2,4-DIMETHYLPHENOL 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA
..... ...

NCA
2-METHYLNAPHTHALENE 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
2-METHYLPHENOL (O-CRESOL) 1.100 UJ 0.490 U 0.490 U 0 870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
4-METHYLPHENOL 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
ACENAPHTHENE 1.100 UJ 0.490 U 0.049 J 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
ACENAPTHYLENE 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
ANTHRACENE 1.100 UJ 0.490 U 0.130 J 0.870 UJ 0.180 J 2.700 UJ 0.910 UJ 0.620 0 0.220 370
BENZO(A)ANTHRACENE 0.170 J 0.490 U 0320 J 0 .160 J 2000 J 2.700 UJ 0.910 UJ 0.620 U 0 320 1480
BENZO(A)PYRENE 1.100 UJ 0.490 U 0.330 J 0.870 UJ ZS00 J 2.700 UJ 0.910 UJ 0.620 U o3?o 1440
BENZO(B)FLUORANTHRENE 1.100 UJ 0.490 U 0.420 J 0.190 J 3.300 J 2.700 UJ 0.910 UJ 0.620 U NCA NCA
BENZO(GHI)PERYLENE 1.100 UJ 0.490 U 0.490 U 0.870 UJ 4 300 J 2.700 UJ 0.910 UJ 0.620 U Q 170 320
BENZO(K)FLUORANTHRENE 1.100 UJ 0.490 U 0.220 J 0.870 UJ 1300 J 2.700 UJ 0.910 UJ 0.620 U 0 340 1340
BENZYL BUTYL PHTHALATE 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.280 J 0.085 J 0.490 U 0.870 UJ 3.200 J 2.700 UJ 0.910 U 0.620 U NCA NCA
CARBAZOLE 1.100 UJ 0.490 U 0.069 J 0.870 UJ 0.210 J 2.700 UJ 0.910 UJ 0.620 U NCA NCA
CHRYSENE 0.210 J 0.490 U 0.330 J 0.190 J 3 200 J 2.700 UJ 0.910 UJ 0.620 U 0 340 460
DI-N-OCTYL PHTHALATE 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
DIBENZO(A,H)ANTHRACENE 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U 0.060 130
DIBENZOFURAN 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
DIMETHYL PHTHALATE 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
FLUORANTHRENE 0.340 J 0.058 J 0 790 0.290 J 2 300 J 2.700 UJ 0.560 J 0.620 U 0 750 1020
FLUORENE 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U 0.190 160
INDENO(1,2,3-C,D)PYRENE 1.100 UJ 0.490 U 0.490 U 0.870 UJ 4 300 J 2.700 UJ 0.910 UJ 0.620 U 0 200 320
NAPHTHALENE 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
PENTACHLOROPHENOL 5.600 UJ 2.500 U 2.400 U 4.300 UJ 8.400 UJ 14.000 UJ 4.600 UJ 3.100 U NCA NCA
PHENANTHRENE 0.150 J 0.490 U 0.470 J 0.097 J 1 600 J 2.700 UJ 0.370 J 0.620 U 0560 950
PHENOL 1.100 UJ 0.490 U 0.490 U 0.870 UJ 1.700 UJ 2.700 UJ 0.910 UJ 0.620 U NCA NCA
PYRENE 0 830 J 0.110 J 0 680 0 7S0 J 0600 J 2.700 UJ 0.520 J 0.620 U 0480 850

TOTAL PAHs (Ontario) (5) 1.700 0.168 3.329 1.487 31 680 ND 1.450 ND 10000

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

SULFUR PLANT PONDS (CONT.) SEDIMENT
COMPOUND , QUALITY CRITERIA (3)

Ontario Ontario SEL
SD-0612 SD-0613 SD-0614 SD-0616 LEL (Based on

TOC) (4)

2,4-DIMETHYLPHENOL 0.920 UJ 0 480 U 0.700 UJ 0.770 UJ NCA NCA
2-METHYLNAPHTHALENE 0.920 UJ 0 480 U 0.700 UJ 0.770 UJ NCA NCA
2-METHYLPHENOL (O-CRESOL) 0.920 UJ 0.480 U 0.700 UJ 0.770 UJ NCA NCA
4-METHYLPHENOL 0.920 UJ 0.480 U 0.310 J 0.770 UJ NCA NCA
ACENAPHTHENE 0.920 UJ 0.480 U 0.700 UJ 0.770 UJ NCA NCA
ACENAPTHYLENE 0.920 UJ 0.480 U 0:700 UJ 0.770 UJ NCA NCA
ANTHRACENE 0.920 UJ 0.480 U 0,700 UJ 0.770 UJ 0.220 370
BENZO(A)ANTHRACENE 0.920 UJ 0.480 U 0.240 J 0JS10 J 1480
BENZO(A)PYRENE 0.920 UJ 0.480 U 0.190 J 0560 J 0.370 1440
BENZO(B)FLUORANTHRENE 0.920 UJ 0.480 U 0:240 J 0,940 J NCA NCA
BENZO(GHI)PERYLENE 0.920 UJ 0.480 U 0,168 4 0 400 J 8,170 320
BENZO(K)FLUORANTHRENE 0.920 UJ 0.480 U 0260 J 0710 J 8240 1340
BENZYL BUTYL PHTHALATE 0.920 UJ 0.480 U 0.700 UJ 0.770 UJ NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.920 UJ 0.480 U 0.700 U 1.100 U NCA NCA
CARBAZOLE 0.920 UJ 0.480 U 0.700 UJ 0,770 UJ NCA NCA
CHRYSENE 0.920 UJ 0,480 U 0360 J 1.100 J 0333 460
DI-N-OCTYL PHTHALATE 0,920 UJ 0.480 U 0.700 UJ 0.770 UJ NCA NCA
DIBENZO(A,H)ANTHRACENE 0.920 UJ 0.480 U 0.700 UJ 0.770 UJ 0.060 130
DIBENZOFURAN 0.920 UJ 0.480 U 0.700 UJ 0.770 UJ NCA NCA
DIMETHYL PHTHALATE 0:920 UJ 0.480 U 0.700 UJ 0.770 UJ NCA NCA
FLUORANTHRENE 0.240 J 0.069 J 0.340 J , 0,080 J 8.768 1020
FLUORENE 0.920 UJ 0.480 U 0.700 UJ 0.770 UJ 0.190 160
INDENO(1,2,3-C,D)PYRENE 0.920 UJ 0.480 U 0.170 J 0360 J 0,200 320
NAPHTHALENE 0.290 J 0.480 U 0.700 UJ 0.770 UJ NCA NCA
PENTACHLOROPHENOL 4.600 UJ 2.400 U 3.500 UJ 3:900 UJ NCA NCA
PHENANTHRENE 0.920 UJ 0.480 U 0.190 J 0:270 J 0.560 950
PHENOL 0:920 UJ 0.065 J 0.700 UJ 0.770 UJ NCA NCA
PYRENE 0.240 J 0.083 J 0.410 J 1.068 J 0480 850

TOTAL PAHS (Ontario) (5) 0.770 0.152 2.350 5900 ■lilli 10000

NOTES:
(1) Only compounds exceeding their MDL for at least ope location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations,
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992),
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. ActualSEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

| CENTRAL DITCH ISOLATED UPGRADIENT I SEDIMENT
COMPOUND ] ESTUARINE PONDS PONDED AREA QUALITY CRITERIA (3)

| NOAA NOAA
SD-1101 SD-1102 SD-1103 SD-1104 SD-1622 SD-1625 SD-1624 ER-L ER-M

2,4-DIMETHYLPHENOL 0.640 U 0.650 U 0.420 U 0.490 U 0.700 UJ 2.100 UJ 0.580 U NCA NCAJ2-METHYLNAPHTHALENE 0.640 U 0.650 U 0.420 U 0.053 J 0.700 UJ 2.100 UJ 0.580 U I 0.065 0 67J2-METHYLPHENOL (O-CRESOL) 0.640 U 0.650 U 0.420 U 0.490 U 0.700 UJ 2.100 UJ 0.580 U I NCA NCAI4-METHYLPHENOL 0.640 U 0.650 U 0.420 U 0.490 U 0.700 UJ 2.100 UJ 1.500 | NCA NCAJacenaphthene
0.640 U 0.650 U 0500 0.120 J 0.700 UJ 2.100 UJ 0.580 U 615 0.65

ACENAPTHYLENE 0.640 U 0.650 U 0.160 J 0.070 J 0.700 UJ 2.100 UJ 0.580 U I NCA NCA
ANTHRACENE 0.640 U 0.650 U 1900 0320 J 0.700 UJ 2.100 UJ 0.580 U I 0085 096BENZO(A)ANTHRACENE 0.640 U 0.650 U 5000 0880 0.388 J 2.100 UJ 0.210 J 8.23 16BENZO(A)PYRENE 0.210 J 0.650 U 4,000 9630 0 476 4 2.100 UJ 0.180 J 04 25BENZO(B)FLUORANTHRENE 0.640 U 0.085 J 6.500 0.990 0.580 J 0.290 J 0.300 J NCA NCA
BENZO(GHI)PERYLENE 0.640 U 0.650 U 1.400 0.210 J 0.700 UJ 2.100 UJ 0.580 U NCA NCA
BENZO(K)FLUORANTHRENE 0.640 U 0.650 U 2.300 0.350 J 0.270 J 2.100 UJ 0 .190 J NCA ncaE
BENZYL BUTYL PHTHALATE 0.640 U 0.650 U 0.420 U 0.490 U 0.700 UJ 2.100 UJ 0.580 U NCA nca|
BIS(2-ETHYLHEXYL) PHTHALATE 0.640 U 0.650 U 12.000 0.310 J 0 700 UJ 2.100 UJ 0.580 U NCA NCA
CARBAZOLE 0.640 U 0.650 U 0.120 J 0.110 J 0.700 UJ 2.100 UJ 0.580 U NCA NCA
CHRYSENE 0.640 U 0.650 U 4.300 0690 0400 J 0.230 J 0.210 J 0.4 2.8
DI-N-OCTYL PHTHALATE 0.640 U 0.650 U 0.420 U 0.490 U 0.700 UJ 2.100 UJ 0.580 U NCA NCA
DIBENZO(A,H)ANTHRACENE 0.640 U 0.650 U <&2493 : 0.490 U 0.700 UJ 2.100 UJ 0.580 U 008 0 26
DIBENZOFURAN 0.640 U 0.650 U 0.240 J 0.074 J 0.700 UJ 2.100 UJ 0.580 U NCA NCA
DIMETHYL PHTHALATE 0.640 U 0.650 U 1.000 0.490 U 0.700 UJ 2.100 UJ 0.580 U NCA NCA
FLUORANTHRENE 0.640 U 0.200 J 11 000 1.500 0610 J 0.440 J 0.390 J 06 36
FLUORENE 0.640 U 0.650 U 0890 0160 J 0.700 UJ 2.100 UJ 0.580 U 0035 Wmwmw
INDENO(1,2,3-C,D)PYRENE 0.640 U 0.650 U 1.700 0.270 J 0.260 J 2.100 UJ 0.580 U NCA NCA
NAPHTHALENE 0.640 U 0.650 U 0.420 U 0.490 U 0.700 UJ 2.100 UJ 0.580 U 0 34 2 1PENTACHLOROPHENOL 3.200 U 3.300 U 2.100 U 2.400 U 3.500 UJ 10.000 UJ 2.900 U NCA NCA
PHENANTHRENE 0.640 U 0.650 U 4,200 0930 0.220 J Q.27GJ 0.200 J 0 225 1.38PHENOL 0.640 U 0.650 U 0.420 U 0.490 U 0.700 UJ 2.100 UJ 0.580 U NCA NCA
PYRENE 0.640 U 0.160 J HMW8 ... ,,,,1309 0.910 4 0,360 J 0.370 J 035 iiiiiii

TOTAL PAHs (NOAA) (4) 0.210 0.445 iHfH) 8,367 3.520 1.790 2.050 11111111 iiltllis

NOTES:
(1) Only compounds exceeding Iheir MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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TABLE 4-8

SVOCs DETECTED IN SEDIMENT (1) 
FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

CENTRAL DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

ISOLATED FRESHWATER POND UPGRADIENT I SEDIMENT
COMPOUND PONDED AREA QUALITY CRITERIA (3)

SD-1627 Ontario Ontario SEL
SD-1623 SD-1626 (Duplicate of SD-1621 LEL (Based on

SD-1626) TOC)(4)

2,4-DIMETHYLPHENOL 0.510 U 0 520 U 0.690 UJ 0.730 UJ NCA NCA
2-METHYLNAPHTHALENE 0.510 U 0:520 U 0.690 UJ 0.730 UJ NCA NCA
2-METHYLPHENOL (O-CRESOL) 0.510 U 0 520 U 0.690 UJ 0.730 UJ NCA NCA
4-METHYLPHENOL 0.510 U 0 520 U 0.690 UJ 0.730 UJ : NCA NCA
ACENAPHTHENE 0.510 U 0.520 U 0.690 UJ 0.730 UJ NCA NCA
ACENAPTHYLENE 0.510 U 0:520 U 0.690 UJ 0.730 UJ NCA NCA
ANTHRACENE 0.060 J 0:520 U 0.690 UJ 0.730 UJ 0.220 370
BENZO(A)ANTHRACENE 0.200 J 0.520 U 0.690 UJ 0.730 UJ 0.320 1480
BENZO(A)PYRENE 0.190 J 0 520 U 0.690 UJ 0.730 UJ 0.370 1440
BENZO(B)FLUORANTHRENE 0.520 0.067 J 0 690 UJ 0.730 UJ NCA NCA

BENZO(GHQPERYLENE rnmmmm* 0.520 U 0.690 UJ 0.730 UJ 0179 320
BENZO(K)FLUORANTHRENE 0.120 J 0.520 U 0.690 UJ 0.730 UJ 0:240 1340
BENZYL BUTYL PHTHALATE 0.510 U 0.520 U 0.690 UJ 0.730 UJ NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.510 U 0.520 U 0.690 UJ 0.730 UJ NCA NCA
CARBAZOLE 0.510 U 0.520 U 0.690 UJ 0.730 UJ NCA NCA
CHRYSENE 0.300 J 0.520 U 0.690 UJ 0.730 UJ 0.340 460
DI-N-OCTYL PHTHALATE 0:510 U 0.520 U 0.690 UJ 0.730 UJ NCA NCA
DIBENZO(A,H)ANTHRACENE 0:510 U 0.520 U 0.690 UJ 0.730 UJ 0.060 130
DIBENZOFURAN 0:510 U 0.620 U 0.690 UJ 0.730 UJ NCA NCA
DIMETHYL PHTHALATE 0:510 U 0.520 U 0.690 UJ 0.730 UJ NCA NCA
FLUORANTHRENE om> 0.110 J 0 .100 J 0.730 UJ o?so 1020
FLUORENE 0.054 J 0.520 U 0.690 UJ 0.730 UJ 0.190 160

INDENO(1,2,3-C,D)PYRENE D.2S0 J 0.520 U 0.690 UJ 0.730 UJ «$£ 320
NAPHTHALENE 0.510 U 0.520 U 0 690 UJ 0.730 UJ NCA NCA
PENTACHLOROPHENOL 2.600 U 2.600 U 3.500 UJ 3.600 UJ NCA NCA
PHENANTHRENE 0.430 J 0.053 J 0.085 J 0.730 UJ 0.560 950
PHENOL 0:510 U 0.520 U 0.690 UJ 0.730 UJ NCA NCA

PYRENE 1209 0.120 J 0.150 J 0.730 UJ 0499 850

TOTAL PAHs (Ontario) (6) 3.624 0.283 0.335 ND 4 10000

NOTES:
(1) Only compounds exceeding their MDL for al least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appends A lo determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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AREA 12 DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 12 DITCH SEDIMENT 1

QUALITY CRITERIA (3) I

SD-1201 SD-1202 SD-1203
NOAA
ER-L

NOAA
ER-M

2,4-DIMETHYLPHENOL 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA
2-METHYLNAPHTHALENE 0.710 UJ 0.810 UJ 1.900 UJ 0.065 0.67
2-METHYLPHENOL (O-CRESOL) 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA
4-METHYLPHENOL 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA
ACENAPHTHENE 0.710 UJ 0.810 UJ 1.900 UJ 0.15 0.65
ACENAPTHYLENE 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA
ANTHRACENE 0.710 UJ 0-240 J 0.330 J 0-085 0.96
BENZO(A)ANTHRACENE 0.190 J 0360 J t-HXM 023 1.6
BENZO(A)PYRENE 0.710 UJ 0.280 J 1300 J 0.4 2.5
BENZO(B)FLUORANTHRENE 0.710 UJ 0.490 J 3.000 J NCA NCA
BENZO(GHI)PERYLENE 0.710 UJ 0.810 UJ 0.930 J NCA NCA
BENZO(K)FLUORANTHRENE 0.710 UJ 0.320 J 1.100 J NCA NCA
BENZYL BUTYL PHTHALATE 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.710 UJ 0.810 UJ 0.350 J NCA NCA
CARBAZOLE 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA
CHRYSENE 0.710 UJ 0.350 J 2000 J 04 2.8
DI-N-OCTYL PHTHALATE 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA

|DIBENZO(A,H)ANTHRACENE 0.710 UJ 0.810 UJ 1.900 UJ 0.06 0.26
DIBENZOFURAN 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA
DIMETHYL PHTHALATE 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA
FLUORANTHRENE 0.230 J 1.100 J 4.300 J OS 36
FLUORENE 0.710 UJ 0.810 UJ 1.900 UJ 1 0.035 0.64
INDENO(1,2.3-C,D)PYRENE 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA
NAPHTHALENE 0.710 UJ 0.810 UJ 1.900 UJ 0.34 2.1
PENTACHLOROPHENOL 3.500 UJ 4.100 UJ 9.700 UJ NCA NCA
PHENANTHRENE 0.170 J 100OJ 1,000 4 0220 1.38
PHENOL 0.710 UJ 0.810 UJ 1.900 UJ NCA NCA
PYRENE 0.190 J 0.940 J 4.300 J 0® 22

TOTAL PAHs (NOAA) (4) 0.780 5100 19,350 4 35

NOTES:

0)

(2)
(3)

(4)

Only compounds exceeding Iheir MDL for al least one location are included. Complete results, 
including TICs, are in Appendix C.
Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations. 
Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 
Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE(2)

ALL VALUES IN (mg/kg)

I—!------------------------------- ' ASSOCIATED DITCHES AREA 16 SEDIMENT
1 COMPOUND

SD-1628

QUALITY C 

NOAA

RITERIA (3) 

NOAA
SD-1611 SD-1612 SD-1613 SD-1615 SD-1616 SD-1617 SD-1618 (Duplicate of 

SD-1612)
SD-1629 ER-L ER-M

2,4-DIMETHYLPHENOL 1.600 UJ 1.900 UJ 0.880 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0:980 UJ 1.700 UJ 3.900 U i NCA NCA
2-METHYLNAPHTHALENE 8.000 UJ 9:600 UJ 4.400 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0 980 UJ 1.700 UJ 3.900 U ! 0.065 0.67
2-METHYLPHENOL (O-CRESOL) 1.600 UJ 1.900 UJ 0.680 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U NCA NCA
4-METHYLPHENOL 3.200 UJ 3.800 UJ 1.800 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 2.400 J NCA NCA

Bacenaphthene 1.600 UJ 1.900 UJ 0.880 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U 0.15 0.65
Iacenapthylene 1.600 UJ 1.900 UJ 0.880 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U NCA NCA
{anthracene 1.600 UJ 1.900 UJ 0.880 UJ 0-190 4 1.400 UJ 1.800 UJ 0.t66 j 1.700 UJ 3.900 U 0.085 0:96
|BENZO(A)ANTHRACENE 1.600 UJ 1.900 UJ 0:880 UJ 04664 6^00 4 1.800 UJ 0090 4 62064 3.900 U 026 1.6
BENZO(A)PYRENE 1.600 UJ 1.900 UJ 0.880 UJ 0.460 J 0.350 J 1.800 UJ 0.320 J 0.340 J 3.900 U 0-4 2.5
BENZO(B)FLUORANTHRENE 1.600 UJ 0.330 J 0.230 J 0.530 J 0.500 J 0.470 J 0.530 J 0 560 J 3.900 U NCA NCA
BENZO(GHI)PERYLENE 1.600 UJ 1.900 UJ 0,880 UJ 0.230 J 1.400 UJ 1.800 UJ 0.270 J 1.700 UJ 3.900 U NCA NCA
BENZO(K)FLUORANTHRENE 1.600 UJ 1.900 UJ 1 0:880 UJ 0.240 J 0.220 J 1.800 UJ 0.220 J 0.190 J 3.900 U NCA NCA
BENZYL BUTYL PHTHALATE 1.600 UJ 1.900 UJ 0.880 UJ 0.930 UJ 1.400 UJ 1,800 UJ 0.980 UJ 1.700 UJ 3.900 U NCA NCA
BiS(2-ETHYLHEXYL) PHTHALATE 1.600 UJ 1.900 UJ 0.880 UJ 0.930 UJ 1.700 J 1.800 U 2.300 J 1.700 UJ 0.860 J NCA NCA
CARBAZOLE 1.600 UJ 1.900 UJ 0.880 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U NCA NCA

CHRYSENE 1.600 UJ 0.290 J 0.880 UJ ,04604 0.330 J 1.800 UJ 0.390 J 0.470 4 3.900 U 64 2.8
DI-N-OCTYL PHTHALATE 1.600 U 3800 U 0.880 U 0,930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U NCA NCA
DIBENZO(A,H)ANTHRACENE 1.600 UJ 1.900 UJ 0:880 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U 0.06 026
DIBENZOFURAN 1.600 UJ 1.900 UJ 0.880 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U NCA NCA
DIMETHYL PHTHALATE 1.600 UJ 1.900 UJ 0.880 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U NCA NCA

FLUORANTHRENE 1.900 UJ 0.300 J &670 J 0600 J 0.500 J 0.700 J 0,560 J 3.900 U 60 3.6

FLUORENE 1.600 UJ 1.900 UJ 0.880 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U 0035 0.64
INDENO(1,2,3-C,D)PYRENE 1.600 UJ 1.900 UJ 0.880 UJ 0.220 J 1.400 UJ 1.800 UJ 0.300 J 1.700 UJ 3.900 U NCA NCA

NAPHTHALENE 1.600 UJ 1.900 UJ 0.880 UJ 0 930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U 0.34 2.1
PENTACHLOROPHENOL 1.600 UJ 1.900 UJ 0.880 UJ 4.600 UJ 7.000 UJ 9.000 UJ 4.900 UJ 8.400 UJ 20.000 U NCA NCA

PHENANTHRENE 02364 1.900 UJ 0.130 J 0.7904 1.400 UJ 1 800 UJ 6266 4 03904 3.900 U 0.225 1.38
PHENOL 1.600 UJ 1.900 UJ 0.880 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ : 1.700 UJ 0.620 J NCA NCA

PYRENE 0.770 4 0.400 J 64704 0.920 J 0-509 J 05704 : 9-S90J Ijj&gplp 0-5104 035 2.2

TOTAL PAHs (NOAA) (4) 1.710 1.020 0.800 4670 2.760 1.540 4000 3,470 0.510 4 35

NOTES:
(1) Only compounds exceeding their MOL for al least one location are included. Complete results, Including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
OLD RED ROOT CREEK AREA 19

SW WETLANDS
1 SEDIMENT

QUALITY CRITERIA (3)

SD-1630 SD-1606 SD-1607 SD-1608 SD-1609 SD-1610
SD-1631 

(Duplicate of 
SD-1609)

SD-1906
SD-1911 

(Duplicate of 
SD-1906)

NOAA
ER-L

NOAA
ER-M

2,4-DIMETHYLPHENOL 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA NCA
2-METHYLNAPHTHALENE 0.680 UJ 1.300 UJ 1.600 UJ 8.700 UJ 4.500 UJ 9.000 UJ 0.990 UJ 0.640 UJ 1.400 UJ 0.065 0 672-METHYLPHENOL (O-CRESOL) 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA NCA4-METHYLPHENOL 0.680 UJ 1.300 UJ 1.600 UJ 3.500 UJ 1.800 UJ 3.600 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA NCA
ACENAPHTHENE 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ 0.15 0 65ACENAPTHYLENE 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.640 UJ 1.400 UJ NCA NCAANTHRACENE &QS$ 4 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ 0 08S 0 96BENZO(A)ANTHRACENE 0430 J 0,580 J 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ 023 1.6BENZO(A) PYRENE 0.430 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ 0400 2 5BENZO(B)FLUORANTHRENE 0.640 J 0.610 J 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCABENZO(GHI)PERYLENE 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA NCABENZO(K)FLUORANTHRENE 0.240 J 0.280 J 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA NCABENZYL BUTYL PHTHALATE 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA NCABIS(2-ETHYLHEXYL) PHTHALATE 0.680 UJ 5.000 J 11.000 J 1.700 UJ 0.890 UJ 1.800 UJ 1.000 U 0.840 UJ 1.400 UJ NCA NCA
CARBAZOLE 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA NCA
CHRYSENE 0400 4 0.290 J 0.220 J 1.700 UJ 0.120 J 1.800 UJ 0.990 UJ 0.086 J 1.400 UJ 0400 2.8DI-N-OCTYL PHTHALATE 0.660 UJ 1.300 UJ 1.600 UJ 1.700 U 0.980 U 1.800 U 0.990 UJ 0.840 UJ 1.400 UJ NCA NCADIBENZO(A.H)ANTHRACENE 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.600 UJ 0.990 UJ 0.840 UJ 1.400 UJ 0.06 0.261
DiBENZOFURAN 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA NCA
DIMETHYL PHTHALATE 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA NCA
FLUORANTHRENE TOGO 4 0.420 J 0.290 J 0.220 J 0.200 J 1.800 UJ 0.990 UJ 0.130 J 0.180 J 0.600 3.6|
PLUORENE 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ 0.035 0.64|
INDENO(1,2,3-C,D)PYRENE 0.110 J 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.600 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA nca|
NAPHTHALENE 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ 0.34 2 l[
PENTACHLOROPHENOL 3.400 UJ 6.600 UJ 8.200 UJ 8.700 UJ 4.500 UJ 9.000 UJ 4.900 UJ 4.200 UJ 6.900 UJ NCA nca9
PHENANTHRENE O,$30 J 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ 0225 1.381
PHENOL 0.680 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ NCA nca|
PYRENE 1-200 J 0.540 4 056 J 0420 4 &4BQ J 1.800 UJ 0.150 J 0.130 J 0.180 J 035 2.2

TOTAL PAHs (NOAA) (4) 2.720 0.510 0.640 0.720 ND 0.150 0.346 0.360 4 35

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

COMPOUND
SOUTHWEST DITCH I--------------------- WEST DITCH SEDIMENT

SD-1215 SD-1216 SD-1619 SD-1620 SD-1601 SD-1602 SD-1603 SD-1907
NOAA
ER-L

NOAA
ER-M

2,4-DiMETHYLPHENOL 1.100 UJ 0.870 UJ 2.200 UJ 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ NCA NCA
2-METHYLNAPHTHALENE 1.100 UJ 0.870 UJ 0.770 4 1.100 UJ 1.400 U J 1.500 UJ 0.600 U 1.800 Uj 0.085 0.67
2-METHYLPHENOL (O-CRESOL) 1.100 UJ 0.870 UJ 2.200 UJ 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ NCA NCA
4-METHYLPHENOL 1.100 UJ 0.870 UJ 2.200 UJ 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ NCA NCA
ACENAPHTHENE 1.100 UJ 0.870 UJ 2100 4 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1:800 UJ 01S 063
ACENAPTHYLENE
ANTHRACENE

1.100 UJ 0.870 UJ 0.530 J 1.100 UJ 1.400 UJ 1:500 UJ 0.600 0 1.800UJ : NCA NCA
1.100 UJ 0.870 UJ 0,0004 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ 008& 0,06

BENZO(A)ANTHRACENE 0430 4 0.220 J 0800 J 03904 0920 4 1.500 UJ 0.084 J 1.800 UJ 023 13
BENZO(A)PYRENE 1.100 UJ 0.870 UJ 6.780 4 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ 0.4 25
BENZO(B)FLUORANTHRENE 0.710 J 0.330 J 10.000 J 0.770 J 0:360 J 1:500 UJ 0.110 J 1.800 UJ NCA NCA
BENZO(GHI)PERYLENE 1.100 UJ 0.170 J 1.300 J 1.100 UJ 1.400 UJ 1:500 UJ 0.60) U 1.800 UJ NCA NCA
BENZO(K)FLUORANTHRENE 0.240 J 0.150 J 4.300 J 0.290 J 1.400 UJ 1:500 UJ 0.600 U 1.800 UJ NCA NCA
BENZYL BUTYL PHTHALATE 1.100 UJ 0 870 UJ 2.200 UJ 1.100 UJ 1.400 UJ , 1:500 UJ 0.600 U 1.800 UJ NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 3.500 J 1:500 J 0.340 J 2.500 J 1.100 J 0:510 J 0.500 J 0.400 J NCA NCA
CARBAZOLE 1.100 UJ 0.870 UJ 2.700 J 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ NCA NCA
CHRYSENE 1.100 UJ 0.210 J 6,2804 0.350 J 1.400 UJ 1.500 UJ 0.085 J 1.800 UJ 6,4 2>9
DI-N-OCTYL PHTHALATE 0 .160 J 0.870 UJ 2.200 UJ 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ NCA NCA
DIBENZO(A,H)ANTHRACENE 1.100 UJ 0.870 UJ 2.200 UJ 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ 0.06 0.26
DIBENZOFURAN 1.100 UJ 0.870 UJ 1:900 J 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ NCA NCA
DIMETHYL PHTHALATE 1.100 UJ 0.870 UJ 2.200 UJ 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ NCA NCA
FLUORANTHRENE 0,790 J 0.480 J 12000 4 0.840 J 0.320 J 0.200 J 0.150 J 0.220 J 0.8
FLUORENE 1.100 UJ 0 870 UJ 29004 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ 0033 064)
INDENO(1,2,3-C,D)PYRENE 1.100 UJ 0.870 UJ 1.900 J 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ NCA NCA
NAPHTHALENE i.ioo uj 0870 UJ 1100 4 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ 034 2.1
PENTACHLOROPHEN0L 5.300 UJ 4 400 UJ 11.000 UJ 5.600 UJ 6.900 UJ 7.600 UJ 3.000 U 8.900 UJ NCA nca!

PHENANTHRENE 0.290 J1 0170 J 16,090 4 0,200 4 1.400 UJ 1.500 UJ 0.061 J 1.800 UJ 0.229 1391
PHENOL 1.100 UJ 0 870 UJ 2:200 UJ 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ NCA nca!

PYRENE 12D0i 0520 4 19.000 4 12004 6.3704 0.230 J 0,180 J 0.230 J 0.3S 2.2l

TOTAL PAHs (NOAA) (4) 3.660 2.250 102,000 4140 1.370 0.430 0.670 0.450 4
iiiiiiisj

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TlCs, are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

COMPOUND
ASSOCIATED

DITCHES
1 AREA 19 FORESTED
I WETLANDS

AREA 19 NE WETLANDS I SEDIMENT
| QUALITY CRITERIA (3)

SD-1614 SD-1901 SD-1903 SD-1908 SD-1909 SD-1910
I Ontario 

LEL
Ontario SEL 
(Based on 
TOC) (4)

2,4-DIMETHYLPHENOL 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
2-METHYLNAPHTHALENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
2-METHYLPHENOL (O-CRESOL) 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
4-METHYLPHENOL 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
ACENAPHTHENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
ACENAPTHYLENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
ANTHRACENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ 0.220 370
BENZO(A)ANTHRACEN£ 0.210 J 0.640 U 1.300 UJ 0.35ft J 1.600 UJ 0.960 UJ 0.320 1480
BENZO(A)PYRENE 1.200 UJ 0.640 U 1.300 UJ 0480 J 1.600 UJ 0.960 UJ 0370 1440
BENZO(B)FLUORANTHRENE 0.300 J 0.640 U 1.300 UJ 0.420 J 1.600 UJ 0.960 UJ NCA NCA
BENZO(GHI)PERYLENE 1.200 UJ 0.640 U 1.300 UJ 0.380 J 1.600 UJ 0.960 UJ 0,170 320
BENZO(K)FLUORANTHRENE 0.120 J 0.640 U 1.300 UJ 0400 J 1.600 UJ 0.960 UJ 0240 1340
BENZYL BUTYL PHTHALATE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 1.200 UJ 0.076 J 1.300 U 2.800 U 1.600 U 0.960 UJ NCA NCA
CARBAZOLE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
CHRYSENE 0.300 J 0.640 U 1.300 UJ 0 41ft J 0.170 J 0.960 UJ 0440 460
DI-N-OCTYL PHTHALATE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
DIBENZO(A,H)ANTHRACENE 1.200 UJ 0 640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ 0.060 130
DIBENZOFURAN 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
DIMETHYL PHTHALATE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
FLUORANTHRENE 0.440 J 0.640 U 0 .160 J 0.520 J 0.230 J 0.960 UJ 0.750 1020
FLUORENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ 0.190 160
INDENO(1,2,3-C,D)PYRENE 1.200 UJ 0.640 U 1.300 UJ 0 290 J 1.600 UJ 0.960 UJ 0.200 320
NAPHTHALENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA
PENTACHLOROPHENOL 6.200 UJ 3.200 U 6.400 UJ 14.000 U 7.900 UJ 4.800 UJ NCA NCA
PHENANTHRENE 1.200 UJ 0.640 U 1.300 UJ 2.600 U 1.600 UJ 0.960 UJ 0.560 950
PHENOL 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ NCA NCA

U,<K?U J 0. ISO J 0 940 J 0.230 J 0.960 UJ 850

TOTAL PAHs (Ontario) (5) 1.560

QZ

0.310 3.340 0.630 ND 4 10000

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mgfkg)

COMPOUND
OLD RED ROOT CREEK AREA 19 SW WETLANDS DRY TRIBUTARY

AREA 18
I SEDIMENT
| QUALITY CRITERIA (3)

SD-1604 SD-160S SD-1904 SD-1905 SD-1801 SD-1802
I Ontario 

LEL
Ontario SEL 
(Based on 
TOC) (4)

2,4-DIMETHYLPHENOL 0.480 U 0.410 U 0.870 UJ 0.520 U 0.440 U 0.650 U NCA NCA
2-METHYLNAPHTHALENE 0.480 U 0.410 U 0.870 UJ 0.069 J 0.440 U 0.650 U NCA NCA
2-METHYLPHENOL (O-CRESOL) 0480 U 0.410 U 0:870 UJ 0:520 U 0.440 U 0.650 U NCA NCM
4-METHYLPHENOL 0.480 U 0.410 U 0.870 UJ 0.520 U 0.440 U 0.650 U NCA nca|

ACENAPHTHENE 0.480 U 0.410 U 0:870 UJ 0:590 0.440 U 0:650 U NCA NCA
ACENAPTHYLENE 0.480 U 0:095 J 0.870 UJ 0:520 U 0.440 U 0.650 U NCA NCA
anthracene 0.480 U 0 .130 J 0:870 UJ 1400 0.110 J 0.071 J 0220 370
BENZO(A)ANTHRACENE 0.110 J 0:290 J 0.870 UJ 3.20Q o m 0340 4 O.320 1480
BENZO(A)PYRENE 0.480 U 0.340 J 0.870 UJ 2200 0,718 0:350 J 0370 1440
BENZO(B)FLUORANTHRENE 0:480 U 0.380 J 0.870 UJ 2.000 1.100 0:540 J NCA NCA
BENZO(GHl)PERYLENE 0 480 U 0.190 4 0:870 UJ 1,200 0960 0.200 4 0,170 320
BENZO(K)FLUORANTMRENE 0.480 U 0160 J 0.870 UJ 2000 0.400 J 0:200 J 8.240 1340
BENZYL BUTYL PHTHALATE 0 480 U 0.410 U 0:870 UJ 0:520 U 0.440 U 0.650 U NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.160 J 0.410 U 0.870 UJ 0:520 U 0.080 J 0.190 J NCA NCA
CARBAZOLE 0.480 U 0 410 U 0.870 UJ 0.940 0.120 J 0.650 U NCA NCA
CHRYSENE 0.480 U 0390 4 0.870 UJ 3.200 0930 0.410 4 0440 mmm&M
DI-N-OCTYL PHTHALATE 0.480 U 0.410 U 0.870 UJ 0.520 U 0.440 U 0.650 U NCA NCA
DIBENZO(A,H)ANTHRACENE 0.480 U 0.410 U 0.870 UJ 0.470 J 0110 3 0.650 U 0.050 130
DIBENZOFURAN 0.480 U 0.410 U 0.870 UJ 0.380 J 0.440 U 0.650 U NCA NCA
DIMETHYL PHTHALATE 0.480 U 0.410 U 0.870 UJ 0.520 U 0.440 U 0.650 U NCA NCA
FLUORANTHRENE 0.480 U 0.520 0.870 UJ 6.300 1500 0.740 0,750 1020
FLUORENE 0.480 U 0.410 U 0.870 UJ 0.680 0.440 U 0.650 U 0.190 160
INDENO(1,2,3-C,D)PYRENE 0.480 U 0.190 J 0.870 UJ 1,290 0.570 0.290 J 0200 320
NAPHTHALENE 0.480 U 0.410 U 0.870 UJ 0.087 J 0.440 U 0.650 U NCA NCA
PENTACHLOROPHEN0L 2.400 U 2.100 U 4.400 UJ 2.600 U’ 2.200 U 3.200 U NCA NCA
PHENANTHRENE 0.480 U 0.380 J 0.870 UJ $200 0210 0.340 J 0458 860
PHENOL 0.480 U 0.410 U 0.870 UJ 0.520 U 0.440 U 0.650 U NCA NCA
PYRENE 0.480 U 0680 0.870 UJ 8000 US00 0670 0490 080

TOTAL PAHs (Ontario) 0.110 2.845 ND 34327 7860 3.701 4 10000

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs. are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location; Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/EstUarine sediment samples were calculated from the lists provided in Appendix F.
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COUNTY PARK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
SVOCs DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 10SOUTHERN 

BORDER DITCH
OPEN LAWN DITCH SEDIMENT

QUALITY CRITERIA (3)

SD-1006 SD-1902 SD-1003 SD-1004 SD-1005
SD-1012 

(Duplicate of 
SD-1006)

Ontario
LEL

Ontario SEL 
(Based on 
TOC) (4)

2,4-DIMETHYLPHENOL 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
2-METHYLNAPHTHALENE 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
2-METHYLPHENOL (O-CRESOL) 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
4-METHYLPHENOL 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
ACENAPHTHENE 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
ACENAPTHYLENE 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
ANTHRACENE 0.450 U 1.500 UJ 0270 J 0.480 U 0.540 U 0.520 U Q 220 370
BENZO(A)ANTHRACENE 0.450 U 1.500 UJ 1100 J 0.100 J 0.540 U 0.520 U 6.320 1480
BENZO(A)PYRENE 0.450 U 1.500 UJ 0850 J 0.058 J 0.540 U 0.520 U 0.370 1440
BENZO(B)FLUORANTHRENE 0.450 U 1.500 UJ 1.100 J 0.075 J 0.540 U 0.520 U NCA NCA
BENZO(GHI)PERYLENE 0.450 U 1.500 UJ 0690 J 0.480 U 0.540 U 0.520 U 0170 320
BENZO(K)FLUORANTHRENE 0.450 U 1.500 UJ 0.140 J 0.050 J 0.540 U 0.520 U 0.240 1340
BENZYL BUTYL PHTHALATE 0.450 U 0.170 J 0.140 J 0.480 U 0.540 U 0.070 J NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.048 J 0.400 J 0.300 J 0.480 U 0.130 J 0.130 J NCA ncaE

CARBAZOLE 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
CHRYSENE 0.450 U 1.500 UJ 1 100 J 0.096 J 0.540 U 0.520 U 0 340 460
DI-N-OCTYL PHTHALATE 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
DIBENZO(A,H)ANTHRACENE 0.450 U 1.500 UJ 0 350 J 0.480 U 0.540 U 0.520 U 00B0 130
DIBENZOFURAN 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
DIMETHYL PHTHALATE 0.450 U 0.280 J 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
FLUORANTHRENE 0.047 J 0.170 J 1 900 J 0.190 J 0.540 U 0.520 U 0,7550 1020
FLUORENE 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U 0.190 160
INDENO(1,2,3-C,D)PYRENE 0.450 U 1.500 UJ 0 630 J 0.480 U 0.540 U 0.520 U 0 200 320
NAPHTHALENE 0.450 U 1.500 UJ 6.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
PENTACHLOROPHENOL 2.300 U 7.700 UJ 0.130 J 2.400 U 2.700 U 2.600 U NCA NCA
PHENANTHRENE 0.450 U 1.500 UJ 1 400 J 0.088 J 0.540 U 0.520 U 05560 950
PHENOL 0.450 U 1.500 UJ 0.980 UJ 0.480 U 0.540 U 0.520 U NCA NCA
PYRENE 0.055 J 0.180 J 2 500 J 0.190 J 0.055 J 0.520 U Q.48B 850

TOTAL PAHs (Ontario) (6) 0.102 0.350 10 930 0.772 0.055 ND
■

mill

looooj

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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TABLE 4-8

SVOCs DETECTED IN SEDIMENT (1) 
FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COUNTY PARK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mgfkg)

— MAINTENANCE AREA DITCH WESTERN BOUNDARY I SEDIMENT
COMPOUND DITCH ! QUALITY CRITERIA (3)

Ontario Ontario SEL
SD-1007 SD-1008 SD-1009 SD-1010 SD-1011 SD-1001 SD-1002 LEL (Based on

TOC) (4)

2,4-DIMETHYLPHENOL 0:400 U 1 1.100 UJ 0:610 U 0,560 U 0.340 U 0.480 U 0.510 U NCA NCA
2-METHYLNAPHTHALENE 0.400 U 1.100 UJ 0.610 U 0:560 U 0.340 U 0.480 U 0.510 U NCA NCA
2-METHYLPHENOL (O-CRESOL) 0.400 U 1.100 UJ 0.610 U 0.560 U 0.340 U 0.460 U 0:510 U NCA NCA
4-METHYLPHENOL 0.400 U 1.100 UJ 0.610 U 0:560 U 0.340 U 0.480 U 0.510 U NCA NCA
ACENAPHTHENE 0.400 U 1 100 UJ 0.610 U 0.560 U 0.340 U 0.480 U 0.510 U NCA NCA
ACENAPTHYLENE 0.400 U 1.100 UJ 0.610 U 0:560 U 0.340 U 0.480 U 0:510 U NCA NCA
ANTHRACENE 0.400 U 1.100 UJ 0.610 U 0.560 U 0.340 U 0.480 U 0.510 U > 0.220 370
BENZO(A)ANTHRACENE 0.400 U 0,350 J 0.610 U 0:560 U 0.340 U 0.150 J 0:510 U G.320 1480
BENZO(A)PYRENE 0.400 U &480 J 0.610 U 0:560 U 0.340 U 0.110 J 0.510 U 0370 1440
BENZO(B)FLUORANTttRENE 0.400 U 0.380 J 0.079 J 0:560 U 0.340 U 0.240 J 0:510 U NCA NCA
BENZO(GHI)PERYLENE 0.400 U 1.100 UJ 0.610 U 0.560 U 0.340 U 0.480 U 0.510 U 0.170 320
BENZO(K)FLUORANTHRENE 0.400 U 0.056 J 0 560 U 0.340 U 0.480 U 0:510 U 1340
BENZYL BUTYL PHTHALATE 0.400 U 1.10b uj 0.610 U 0:560 U 0.340 U 0.480 U 0.510 U NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 0.074 J 0.380 J 0.120 J : 0:560 U 0.340 U 0.220 J 0:510 U NCA NCA
CARBAZOLE 0.400 U 1,100 UJ 0.610 U ; 0:560 U 0.340 U 0.480 U 0.510 U | NCA NCA
CHRYSENE 0.400 U 0.39QJ 0.610 U 0.560 U 0.340 U 0.140 J : 0510 U 0,340 460
DI-N-OCTYL PHTHALATE 0.400 U 1.100 UJ 0.610 U 0:560 U 0.340 U 0.480 U 0:510 U NCA NCA
DIBENZO(A,H)ANTHRACENE 0.400 U 1,100 UJ 0.610 U 0:560 U 0.340 U 0.480 U 0.510 U 0.060 130
DIBENZOFURAN 0.400 U 1.100 UJ 0.610 U 0:560 U 0.340 U 0.480 U 0.510 U NCA NCA
DIMETHYL PHTHALATE 0.400 U 1.100 UJ 0.610 U 0:560 U 0.340 U 0.480 U 0.510 U NCA NCA
FLUORANTHRENE 0.048 J 0.560 J 0.070 J 0:560 U 0.340 U 0.200 J 0.510 U 0.750 1020
FLUORENE 0.400 U 1.100 UJ 0.610 U 0:560 U 0:340 U 0.480 U 0.510 U 0.190 16fj

INDENO(1,2,3-C,D)PYRENE 0.400 U 1.100 UJ 0.610 U 0.560 U 0.340 U 0.480 U 0:510 U 0.200 320
NAPHTHALENE 0.400 U 1.100 UJ 0.610 U 0.560 U 0.340 U 0.480 U 0.510 U NCA NCA
pentachlorophenoL 2.000 U 5.500 UJ 3.100 U 2.800 U 1.700 U 2.400 U 2,600 U NCA NCA
PHENANTHRENE 0.400 U 0.330 J 0.610 U 0.560 U 0 340 U 0.110 J 0510 U 0.560 950
PHENOL 0.400 U 1,100 UJ 0.610 U 0:560 U 0.340 U 0.480 U 0:510 U NCA NCA
PYRENE 0:053 J 0&7Q & 0.079 J 0.560 U 0.340 U 0.280 J 0:510 U G48Q 850

TOTAL PAHs (Ontario) (6) 0.101 3.060 0.205 ND ND 0.990 ND 4 10000

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results* including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
(5) Total PAHs for Freshwater/Estuarine sediment samples were calculated from the lists provided in Appendix F.
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TABLE 4-8
PESTICI DE/POLYCHLORJNATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

EAST DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN. (mg/kg)

COMPOUND
EAST DITCH UNNAMED TRIBUTARY SEDIH 

QUALITY Cl
1ENT
UTERIAI3)

SD-1407 SD-1408 SD-1411 SO-1412
NOAA
ER-L

NOAA
ER-M

4,4‘-DDO 2.800 UJ 0.190 UJ 1.400 UJ 0.850 UJ 0.002 0.02

4,4'-DDE 2.800 UJ 0.190 UJ 1.400 UJ 0.850 UJ 0.002 0:015

4,4'-DDT 2.800 UJ 0.190 UJ 1,400 UJ 0.850 UJ 0.001 0.007

ALDRIN 1.400 UJ 0.094 UJ 0.690 UJ 0.430 UJ NCA NCA

ALPHA ENDOSULFAN 1.400 UJ 0.094 UJ 0.690 UJ 0.430 UJ NCA NCA

AROCLOR-1260 28.000 UJ 1.900 UJ 14.000 UJ 8.500 UJ 0.05 0.40

BETABHC 1.400 UJ 0.094 UJ 0.690 UJ 0.430 UJ NCA NCA

BETA ENDOSULFAN 2.800 UJ 0.190 UJ 1.400 UJ 0.850 UJ NCA NCA

DIELDRIN 2:800 UJ 0.190 UJ 1.400 UJ 0.850 UJ 0.00002 0.008

ENDRIN KETONE 2.800 UJ 0.190 UJ 1.400 UJ 0.850 UJ NCA NCA

HEPTACHLOR EPOXIDE 1.400 UJ 0.094 UJ 0.690 UJ 0.430 UJ NCA NCA

METHOXYCHLOR 14.000 UJ 0.940 UJ 6.900 UJ 4.300 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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EAST DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND
UPGRADIENT 

SCIRPUS MARSH
EAST DITCH UNNAMED

TRIBUTARY
SEDIMENT

QUALITY CRITERIA (3)

SD-1401 SD-1402 SD-1403 SD-1404 SD-1406 SD-1406 SD-1410
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

4,4'-DDD 0.130 U 0.049 U 0.160 u 1.300 UJ 1.300 UJ 0.140 U 0130 4 0.008 6.00
4.4-DDE 0.130 U 0.049 U 0.160 u 1.300 UJ 1.300 UJ 0.140 U 0.390 UJ 0.005 19.00
4,4*-ODT 0.130 U 0.049 U 0.160 u 1.300 UJ 1.300 UJ 0.140 U 0.390 UJ 0.007 12.00
ALDRIN G.022 0.024 U 0.080 u 0.630 UJ 0.650 UJ 0.068 U 0.200 UJ 0002 8.00
ALPHA ENDOSULFAN 0.065 U 0.024 U 0.080 u 0.630 UJ 0.650 UJ 0.068 U 0.200 UJ NCA NCA
AROCLOR-1260 1.300 U 0.490 U 1.600 u 13.000 UJ 13.000 UJ 1.400 U 3.900 UJ 0.005 24.00
BETA BHC 0.065 U 0006 0.027 0.630 UJ 0.650 UJ 0.068 U 0.200 UJ 0085 21.00
BETA ENDOSULFAN 0.130 U 0.049 U 0.160 u 1.300 UJ 1.300 UJ 0.140 U 0.390 UJ NCA NCA
DIELDRIN 0.130 U 0.049 U 0.160 u 1.300 UJ 1.300 UJ 0.140 U 0.390 UJ 0.002 91.00
ENDRIN KETONE 0.130 U 0.049 U 0.160 u 1.300 UJ 1.300 UJ 0.140 U 0.390 UJ NCA NCA
HEPTACHLOR EPOXIDE 0.065 U 0.024 U 0.080 u 0.630 UJ 0.650 UJ 0.068 U 0.200 UJ 0.005 5.00
METHOXYCHLOR 0.650 U 0.240 U 0.800 u 6.300 UJ 6.500 UJ 0.680 U 2.000 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technlcal Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline Is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.
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TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

COMPOUND
RED ROOT CREEK

QUALITY C UTERIA (3|

SD-0602 SD-0603 SD-0604 SD-0608 SD-0606 SD4M07 SD4608 SD-0609 ER-L ER-M

M'-DDD 0.065 UJ liiUpi 4 0.250 UJ 0018 4 0,03? 4 0.033 UJ IliH 4 0014 4 0002 0.02

4,4'-DDE 0.065 UJ 0.200 UJ 0.250 UJ 0.013 J 0,031 4 0.033 UJ 0032 4 G.013 4 0002

M'-DDT 0.065 UJ 0.200 UJ 0.250 UJ 0:024 UJ 0.025 UJ 0.033 UJ 0.020 UJ 0.024 UJ 0.001 0.007

ALDRIN 0.033 UJ 0.099 UJ 0.120 UJ 0.012 UJ 0.013 UJ 0.017 UJ 0:010 UJ 0.012 UJ NCA NCA

ALPHA ENOOSULFAN 0.033 UJ 0.099 UJ 0.120 UJ 0.012 UJ 0.013 UJ 0.017 UJ 0.010 UJ 0.012 UJ NCA NCA

AROCLOR-1260 0.650 UJ 4200 J 3.8001 4 0.240 UJ 0.250 UJ 0330 UJ 0:200 UJ 0.240 UJ 008 0.40
BETABHC 0.033 UJ 0.099 UJ 0.120 UJ 0.012 UJ 0.013 UJ 0:017 UJ 0:010 UJ 0.012 UJ NCA NCA

BETA ENDOSULFAN 0.065 UJ 0.200 UJ 0.200 UJ 0.024 UJ 0.025 UJ 0.033 UJ 0.020 UJ 0:024 UJ NCA NCA

DIELDRIN 0.065 UJ 0.200 UJ 0.250 UJ 0.024 UJ 0.025 UJ 0:033 UJ 0.020 UJ 0.024 UJ 0.00002 0.008

ENDRIN KETONE 0.065 UJ 0200 UJ 0.250 UJ 0.024 UJ 0.025 UJ 0.033 UJ 0.020 UJ 0.024 UJ NCA NCA

HEPTACHLOR EPOXIDE 0.033 UJ 0.099 UJ 0.120 UJ 0.012 UJ 0.013 UJ 0:017 UJ 0.010 UJ 0.012 UJ NCA NCA

1.200 UJ 0.120 UJ 0.130 UJ 0.170 UJ 0.100 UJ 0.120 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results ate In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA5 POND BLACK DITCH DRAINAGE SEDIMENT

QUALITY CRITERIA (3)

SD-0603 SD-0504 SD-0407 SD-0408 SD-0606
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

4,4-DDD 0062 m J 0.010 U 0.011 U 0.011 U 0009 6.00
4,4-DDE 0012 sat 0.015 J 0.010 U 0.011 U 0.011 U 0.005 19.00
4,4-DDT 0.018 UJ 0034 J 0.010 U 0.011 U 0.011 U 0.00? 12.00
ALDRIN 0.009 UJ 0.012 UJ 0.005 U 0.006 U 0.005 U 0.002 8.00
ALPHA ENDOSULFAN 0.009 UJ 0.012 UJ 0.005 U 0.006 U 0.005 U NCA NCA
AROCLOR-1260 0.180 UJ 0.240 UJ 0.098 U 0.110 U 0.110 U 0.005 24.00
BETA BHC 0.009 UJ 0.012 UJ 0.005 U 0.006 U 0.005 U 0.005 21.00
BETA ENDOSULFAN 0.018 UJ 0.024 UJ 0.010 U 0.011 U 0.011 U NCA NCA
DIELDRIN 0.018 UJ 0.024 UJ 0.010 U 0.011 U 0.011 U 0.002 91.00
ENDRIN KETONE 0.018 UJ 0.024 UJ 0.010 U 0.011 U 0.011 U NCA NCA
HEPTACHLOR EPOXIDE 0.009 UJ 0.012 UJ 0.005 U 0.006 U 0.005 U 0.005 5.00
METHOXYCHLOR 0.090 UJ 0.120 UJ 0.049 U 0.056 u 0.054 U NCA NCA

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.
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BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 4 DITCH

QUALITY 1CRITERIA (3) 1

SD-0401 SD-0402 SD-0403 SD-0404 SD-0405 SO-0406 SD-0S01 8D-0602 LEL (Based on 
TOC) (4)

4,4'-DDD 0834 4 0.038 UJ §§i$$2qi J 0.015 U 0.015 U 0.020 UJ 0070 J 0.032 UJ 0008 6.00

4,4-DDE , 0.045 UJ 0.038 UJ 0031 J 0009 -J 0.015 U 0.020 UJ 0.815 iii 0,018 J 0005 19.00

4,4'-DDT 0.045 UJ 0.038 UJ 0.010 J 0008 J 0.015 U 0.020 UJ 0.830 J 0.032 UJ 0.00? 12.00

ALDRIN 0.022 UJ 0.019 UJ 0:012 UJ 0.008 u 0.007 U 0.010 UJ 0.011 UJ 0.018 UJ 0.002 8.00

ALPHA ENDOSULFAN 0.022 UJ 0.019 UJ 0.012 UJ 0.008 u 0.007 U 0.010 UJ 0.011 UJ 0.016 UJ NCA NCA

AROCLOR-1260 0.450 UJ 0.380 UJ 0:240 UJ 0.150 u 0.150 U 0.200 UJ 0.210 UJ 0.320 UJ 0.005 24.00

BETABHC 0.022 UJ 0.019 UJ 0.012 UJ 0.008 u 0.007 U 0.010 UJ 0.011 UJ 0.016 UJ 0.005 21.00

BETA ENDOSULFAN 0.045 UJ 0.038 UJ 0:024 UJ 0.015 u 0.015 U 0.020 UJ 0.021 UJ 0.032 UJ NCA NCA

DIELDRIN 0:045 UJ 0.038 UJ 0:024 UJ 0.015 u 0.015 U 0.020 UJ 0.021 UJ 0.032 UJ 0:002 91.00

ENDRIN KETONE 0.045 UJ 0.038 UJ 0.024 UJ 0.015 u 0.015 U 0.020 UJ 0.021 UJ 0.032 UJ NCA NCA

HEPTACHLOR EPOXIDE 0:022 UJ 0.019 UJ 0.012 UJ 0.008 u 0.007 U 0.010 UJ 0.011 UJ 0.016 UJ 0.005 5.00

0:220 0.120 0.075 u 0.074 U 0.098 UJ 0:110 UJ 0:180 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included: Complete results are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NQAA Guidelines: 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline Is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
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BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/hg)

TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND
BLACK DITCH DRAINAGE SEDIMENT

QUALITY CRITERIA (3)

SD-060S SD-0607 SD-0616 SD-0617 SD-0618 SD-0619
SD-0620 

(Duplicate of 
SD-0619)

NOAA
ER-L

NOAA
ER-M

4,4'-DDD 0.011 U 0.010 U 0.016 UJ 0.023 UJ 0 018 ifi 0.025 UJ 0.022 UJ 0002 0.02
4,4’-DDE 0.011 U 0.010 U 0.016 UJ 0013 J 0 018 m: 0.017 mil: 0.015 J 0.002 0015
4,4'-DDT 0.011 U 0.010 U 0.016 UJ 0.023 UJ 0.028 UJ 0.025 UJ 0.022 UJ 0.001 0.007
ALDRIN 0.005 U 0.005 U 0.008 UJ 0.012 UJ 0.014 UJ 0.013 UJ 0.011 UJ NCA NCA
ALPHA ENDOSULFAN 0.005 U 0.005 U 0.008 UJ 0.012 UJ 0.014 UJ 0.013 UJ 0.011 UJ MCA NCA
AROCLOR-1260 0.110 U 0.100 U 0.160 UJ 0.230 UJ 0.280 UJ 0.250 UJ 0.220 UJ 0.05 0.40
BETA BHC 0.005 U 0.005 U 0.008 UJ 0.012 UJ 0.014 UJ 0.013 UJ 0.011 UJ NCA NCA
BETA ENDOSULFAN 0.011 U 0.010 U 0.016 UJ 0.023 UJ 0.028 UJ 0.025 UJ 0.022 UJ NCA NCA
DIELDRIN 0.011 U 0.010 u 0.016 UJ 0.023 UJ 0.028 UJ 0.025 UJ 0.022 UJ 0.00002 0.008
ENDRIN KETONE 0.011 U 0.010 u 0.016 UJ 0.023 UJ 0.028 UJ 0.025 UJ 0.022 UJ NCA NCA
HEPTACHLOR EPOXIDE 0.005 U 0.005 u 0.008 UJ 0.012 UJ 0.014 UJ 0.013 UJ 0.011 UJ NCA NCA
METHOXYCHLOR 0.054 U 0.051 u 0.081 UJ 0.120 UJ 0.140 UJ 0.130 UJ 0.110 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 18B STREAM

QUALITY
3IMENT 
CRITERIA (3)

SD-1803 SD-1804 SD-1806 SD-1806 SD-1807 SD-1808 SD-1809
SD-1818 

(Duplicate of 
SD-1809)

Ontario
LEL

Ontario SEL 
(Based on 
TOC) (4)

4,4'-DDD 0510 U 0 560 U 0.550 U 0.110 u 0.012 III 0:010 U 0.001 1 0.047 U 0808 6,00
4,4-DDE 0180 isisoi 0.550 U 0.110 u 0.033 UJ 0.010 U 0.010 u 0.047 U 0.005 19.00

4,4'-DDT 0.510 U 0.560 U 0.550 u 1 0.110 u 0.033 UJ 0.010 U 0.002 J 0.047 U 0.007 12.00

ALDRIN 0.880 m 0.350 m 0.320 i 0.055 u 0.016 UJ 0.005 U 0.005 u 0.024 U 0.002 800
ALPHA ENDOSULFAN 0.250 U 0:280 U 0.280 u 0.055 u 0.016 UJ 0:005 U 0.005 u 0.024 U NCA NCA

AROC LOR-1260 5.100 u 5.600 u 5.500 u 1.100 u 0.330 UJ 0:099 U 0.097 u 0.470 U 0.005 24:00

BETA BHC 0.250 u 0.280 u 0.280 u 0.055 u 0.016 UJ 0.005 U 0.005 u 0.024 U 0.005 21.00

BETA ENDOSULFAN 0.180 0.140 0.550 U 0.110 U 0.033 UJ 0.010 U 0.010 u 0.047 U NCA NCA

DIELDRIN 0.510 u 0.560 u 0:550 U 0.110 U 0.033 UJ 0.010 U 0.010 u 0.047 U 0.002 91:00

ENDRIN KETONE 0.230 0.200 0200 0.110 U 0.033 UJ 0.010 U 0.010 u 0.047 U NCA NCA

HEPTACHLOR EPOXIDE $.600 $000 1.800 0086 0.016 UJ 0.001 osm 3 0.024 U 0.005 8,00
METHOXYCHLOR 0.610 0.670 0:810 0:550 u 0.160 UJ 0.049 U 0.048 u 0.240 U _____m NCA

NOTES:
(1) Only compounds exceedinglheirMDL for at least one location are included. Complete results ale in Appendix C.
(2) Refer to Salinity Map (Figure 3-2)and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 18C STREAM SEDIMENT

QUALITY CRITERIA (3)

SD-1810 SD-1811 SD-1812 SD-1813 SD-1814 SD-1816 SD-1816 SD-1817
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

4,4'-ODD 0.032 liillsi 0.098 U 0.130 U 0.010 U 0.100 U 0.096 U 0.010 U 0008 800
4,4'-DDE 0037 0.031 0.098 U 0.130 U 0.010 U 0.100 u 0.098 U 0.010 U ojoos 1900
4,4’-DDT 0110 0,220 0.098 U 0.034 0.010 U 0.100 u 0.096 U 0.010 U 0.007 1200
ALDRIN 0.048 U 0.056 U 0.049 U 0.066 U 0.005 U 0.052 u 0.048 U 0.005 U 0.002 8.00
ALPHA ENDOSULFAN 0.048 U 0.056 U 0.049 U 0.066 U 0.005 U 0.052 u 0.048 U 0.005 U NCA NCA
AROCLOR-1260 0.980 U 1.100 U 0.980 U 1.300 U 0.100 U 1.000 u 0.960 U 0.096 U 0.005 24.00
BETA BHC 0.048 U 0.056 U 0.049 U 0.066 U 0.005 U 0.052 U 0.048 U 0.005 U 0.005 21.00
BETA ENDOSULFAN 0.096 U 0.110 U 0.098 U 0.130 U 0.010 U 0.100 u 0.096 U 0.010 U NCA NCA
DIELDRIN 0.096 U 0.110 U 0.098 U 0.130 U 0.010 u 0.100 u 0.096 U 0.010 U 0.002 91.00
ENDRIN KETONE 0.096 U 0.110 U 0.098 U 0.130 U 0.010 u 0.100 u 0.096 U 0.010 U NCA NCA
HEPTACHLOR EPOXIDE 0,087 0.038 0038 0.0351 0.003 J 0.084 0067 0.005 U 000$ 111111500
METHOXYCHLOR 0.480 U 0.560 U 0.490 U 0.660 U 0.050 u 0.520 u 0.480 U 0.048 u NCA ..................NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline Is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.
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TABLE 4-8

PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1) 
FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

COMPOUND
AREA 20 DITCH LOWER AREA 18B STREAM POND

QUALITY CRITERIA (31

SD-2001 SD-2002 SD-0101 SD-0102 SD-0103 SD-0104 SD-0801 SD-0802
Ontario

LEL (Based cm 
TOCII4)

4,4-DDD 0011 U 0:011 U 0.010 U 0.010 U 0.010 u : 0.009 u 01390 UJ 0.590 UJ 0.008 6.00

4,4-DDE 0.011 U 0:011 U 0.010 U 0.010 U 0.010 u 0.009 U 0:390 UJ 0.590 UJ 0.005 19.00

4,4-DDT 0.011 U 0:011 U 0.010 U 0.010 U 0.010 u 0.009 U 0.390 UJ 0.590 UJ 0.007 12:00

ALDRIN 0.006 U 0.006 U 0.005 U 0.005 U 0.005 u 0.005 U 0.190 UJ 0.300 UJ 0.002 8.00

ALPHA ENDOSULFAN 0.006 U 0.006 U 0.005 U 0.005 U 0.005 u 0.005 U 0.190 UJ 0.300 UJ NCA NCA

AROC LOR-1260 0.110 U urn 0.100 U 0.096 U 0.098 u 0.094 U 3.900 UJ 5.900 UJ 0,005 3400
BETABHC 0.006 U 0.006 U 0.005 U 0.005 U 0:005 u 0:005 U 0.190 UJ 0.300 UJ 0.005 21.00

BETA ENDOSULFAN 0.011 u 0:011 U 0.010 U 0:010 U 0.010 u 0:009 U 0.390 UJ 0.590 UJ NCA NCA

DIELDRIN 0.011 u 0.011 U 0.010 U 0.010 U 0.010 u 0.009 U 0.390 UJ 0.590 UJ 0.002 91.00

ENDRIN KETONE 0.011 u 0.011 U 0.010 U 0.010 U 0.010 u 0.009 U 0.390 UJ 0590 UJ NCA NCA

HEPTACHLOR EPOXIDE 0.006 u 0.006 U 0.005 u 0.005 U 0.005 u 0.005 U 0.028 m 0:300 UJ iifSops 5.00

u 0.055 U 0.052 u 0.048 U 0.049 u 0.047 U 1.900 UJ 3.000 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MOL for at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater Ideations were compared to the Ontario Provincial Sediment Quality Gukleiinesi(1992).
(4) The generic Severe Effect Level (SEL) guideline Is shown in the table. Actual SEL values ware calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 8 POND RED ROOT 

CREEK
SULFUR PLANT

PONDS
SEDIMENT

QUALITY CRITERIA (3)

SD-0803 SD-0804 SD-0806 SD-0806
SD-0807 

(Duplicate of 
SD-0801)

SD-0601 SD-0610 SD-0611
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

4,4'-DDD 0.260 UJ 0.120 U 0.120 U 0.210 UJ 0.410 UJ tf.02T J 0.022 UJ 0.015 U IliHoS 6.00
4,4-DDE 0.260 UJ 0.120 U 0.120 U 0.210 UJ 0.410 UJ 0.038 UJ 0.022 UJ 0.015 U 0.005 19.00
4,4'-DDT 0.260 UJ 0.120 U 0.120 U 0.210 UJ 0.410 UJ 0.038 UJ 0.022 UJ 0.007 12.00
ALDRIN 0.130 UJ 0.058 U 0.059 U 0.100 UJ 0.200 UJ 0.019 UJ 0.011 UJ 0.007 U 0.002 8.00
ALPHA ENDOSULFAN 0.130 UJ 0.058 U 0.059 U 0.100 UJ 0.200 UJ 0.019 UJ 0.011 UJ 0.007 U NCA NCA
AROCLOR-1260 2.600 UJ 1.200 U 1.200 U 2.100 UJ 4.100 UJ 0.380 UJ 0.220 UJ 0.150 U 0.005 24.00
BETA BHC 0.130 UJ 0.058 U 0.059 U 0.100 UJ 0.200 UJ 0.019 UJ 0.011 UJ 0.007 U 0.005 21.00
BETA ENDOSULFAN 0.260 UJ 0.120 U 0.120 U 0.210 UJ 0.410 UJ 0.038 UJ 0.022 UJ 0.015 U NCA NCA
DIELDRIN 0.260 UJ 0.120 U 0.120 U 0.210 UJ 0.410 UJ 0.038 UJ 0.022 UJ 0.015 U 0.002 91.00
ENDRIN KETONE 0.260 UJ 0.120 U 0.120 U 0.210 UJ 0.410 UJ 0.038 UJ 0.022 UJ 0.015 U NCA NCA
HEPTACHLOR EPOXIDE 0.130 UJ 0.058 U 0.059 U 0.100 UJ ocm J 0.019 UJ 0.011 UJ 0.007 U a<x» 5.00
METHOXYCHLOR 1.300 UJ 0.580 U 0.590 U 1.000 UJ 2.000 UJ 0.190 UJ 0.110 UJ 0.074 U NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations ware compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
SULFUR PLANT PONDS SEDIMENT

QUALITY CRITERIA (3)

SD-0612 SD-0613 SD-0614 SD-0615 -
Ontario > 

LEL
Ontario SEL 
(Based on 
TOC) (4)

4,4'-DDD 0017 4 : 0009 it 0.017 UJ 0011 0.008 ;' <Mw

4,4-ODE 0020 J 0.011 u 0.017 UJ 0.024 J 0005 19.00

4.4-ODT 0.021 UJ 0.011 u 0.017 UJ 0010 J 0.007 12.00

ALDRIN 0.011 UJ 0.006 u 0.008 UJ 0.010 UJ 0:002 8.00

ALPHA ENDOSULFAN 0.011 UJ 0.006 u 0.008 UJ 0.010 UJ NCA NCA

AROCLOR-1260 0.210 UJ 0.110 u 0.170 UJ 0,200 UJ 0.005 24.00

BETABHC 0.011 UJ 0006 u 0.008 UJ 0.010 UJ 0.005 21.00

BETA ENDOSULFAN 0.021 UJ 0.011 u 0.017 UJ 0.026 UJ NCA NCA

DIELDRIN 0.021 UJ 0.011 u 0.017 UJ 0.020 UJ 0.002 91.00

ENDRIN KETONE 0.021 UJ 0.011 u 0.017 UJ 0.020 UJ NCA NCA

HEPTACHLOR EPOXIDE; 0.011 UJ 0.006 u 0.008 UJ 0.010 UJ 0.005 5.00

METHOXYCHLOR 0.110 UJ 0.057 u 0.083 UJ 0.098 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline Is shown In the table, Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are gtven ln Appendix E.
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TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (rngflcg)

COMPOUND
CENTRAL DITCH ISOLATED

ESTUARINE PONDS
UGRAD. CONT. 
PONDED AREA

SEDIMENT
QUALit* CRITERIA (3)

SD-1101 SD-1102 SD-1103 SD-1104 SD-1622 SD-1626 SD-1624
NOAA
ER-L

NOAA
ER-M

4,4‘-DDD 0.016 U 0007 0.050 U 0.600 U 0.170 UJ 0.500 UJ 0.140 U 0002 0.02
4,4-DDE 0.016 U 0.006 0.050 U 0.600 U 0.170 UJ 0.500 UJ 0.140 u 0002 0.015
4.4-DDT 0.016 U 0.016 U 0.050 U 0.600 U 0.170 UJ 0.500 UJ 0.140 u 0.001 0.007
ALDRIN 0.008 U 0.008 U 0.025 U 0.300 u 0.017 J 0.250 UJ 0.069 u NCA NCA
ALPHA ENDOSULFAN 0.008 U 0.008 U 0.025 U 0.300 u 0.085 UJ 0.250 UJ 0.069 u NCA NCA
AROCLOR-1260 0.160 U 0.160 U 0.500 U 6.000 u 1.700 UJ 5.000 UJ 1.400 u 0.05 0.40
BETA BHC 0.008 U 0.008 U 0.025 U 0.300 u 0.085 UJ 0.250 UJ 0.069 u NCA NCA
BETA ENDOSULFAN 0.016 U 0.016 U 0.050 U 0.600 u 0.170 UJ 0.500 UJ 0.140 u NCA NCA
DIELDRIN 0.016 U 0.016 U 0.050 U 0.600 u 0.170 UJ 0.500 UJ 0.140 u 0.00002 0.008
ENORIN KETONE 0.016 U 0.016 U 0.050 U 0.600 u 0.170 UJ 0 500 UJ 0.140 u N'..» NCA
HEPTACHLOR EPOXIDE 0.008 U 0.001 0.025 U 0.300 u 0.085 UJ 0.250 UJ 0.069 u NCA NCA
METHOXYCHLOR 0.078 U 0.078 U 0.250 U 3.000 u 0.850 UJ 2.500 UJ 0.690 u NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

CENTRAL DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mgftg)

COMPOUND
UPGRADIENT 

PONDED AREA
ISOLATED FRESHWATER POND SB

QUALITY
9IMENT 
CRITERIA (3)

SD-1621 SD-1623 SD-1626
SD-1627 

(Duplicate of 
SD-1626)

Ontario
LEL

Ontario SEL 
(Based on 
TOC|(4)

4,4'-DDD 0.170 UJ 0.120 U 0.013 U 0.017 UJ 0.008 6.00

4,4-DDE 0.170 UJ 0.120 U 0.013 U 0.017 UJ 0.005 19.00

4,4-DDT 0.170 UJ 0.120 U 0.013 U 0.017 UJ 0.007 12.00

ALDRIN 0.088 UJ 0,019 0002 0.003 <1 0JOO2 8.00

ALPHA ENDOSULFAN 0.086 UJ 0.061 U 0.006 U 0:008 UJ NCA NCA

AROCLOR-1260 1.700 UJ 1.200 U 0:130 U 0:170 UJ 0.005 24.00

BETABHC 0.088 UJ 0:061 U 0:006 U 0:008 UJ 0:005 21.00
BETA ENDOSULFAN 0.170 UJ 0.120 U 0.013 U 0.017 UJ NCA NCA

DIELDRIN 0.170 UJ 0.120 U 0.013 U 0.017 UJ 0:002 91.00

ENDRIN KETONE 0.170 UJ 0.120 U 0.013 U 0.017 UJ NCA NCA

HEPTACHLOR EPOXIDE 0.086 UJ 0.061 U 0.006 U 0.008 UJ 0.005 5.00

METHOXYCHLOR 0.860 UJ 0.610 U 0.063 U 0.063 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs (nr each location are given hr Appendix E.
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AREA 12 DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 44
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND
AREA 12 DITCH SEDIMENT

QUALITY CRITERIA (3)

SD-1201 SD-1202 SD-1203
NOAA
ER-L

NOAA
ER-M

4,4'-DDD 0,006 J 0.190 UJ 0400 J 0002 0 02
4,4-DDE 0002 J 0.190 UJ 0110 J 0 002 0:015
4,4'-DDT 0.017 UJ 0.190 UJ 0 410 J 0.001 0.007
ALDRIN 0.008 UJ 0.096 UJ 0.230 UJ NCA NCA
ALPHA ENDOSULFAN 0.008 UJ 0.096 UJ 0.230 UJ NCA NCA
AROCLOR-1260 0.170 UJ 1.900 UJ 4.600 UJ 0.05 0.40
BETA BHC 0.008 UJ 0.096 UJ 0.230 UJ NCA NCA
BETA ENDOSULFAN 0.017 UJ 0.190 UJ 0.460 UJ NCA NCA
DIELDRIN 0.017 UJ 0.190 UJ 0.460 UJ 0.00002 0.008
ENDRIN KETONE 0.017 UJ 0.190 UJ 0.460 UJ NCA NCA
HEPTACHLOR EPOXIDE 0.008 UJ 0.021 J 0.230 UJ NCA NCA
METHOXYCHLOR 0.083 UJ 0.960 UJ 2.300 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results 

are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locatio
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA S 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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TABLE 4-9
PESTICIDBPOLYCHLOR1NATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

COMPOUND
SOUTHWEST DITCH WEST DITCH

QUALITY aVTERIA (3)

SD-1216 SD-1216 SD-1619 SD-1620 SD-1601 SD-1602 SD-1603 SD-1S07 ER-L ER-M

4,4’-ODD 0.260 UJ 0.210 UJ 0,240 4 1.400 UJ 0.330 UJ 0.180 UJ 0.073 U 0.043 UJ 0002 0,02

4,4'-DDE 0.260 UJ 0.210 UJ 0,098 4 1.400 UJ 0.330 UJ 0.180 UJ 0.073 U 0023 3 0002 0.015
4,4'-ODT 0.260 UJ 0.210 UJ 0220 4 1.400 UJ 0.330 UJ 0.180 UJ 0.073 U 0.043 UJ 0.001 0.007
ALDRIN 0.130 UJ 0.110 UJ 0.260 UJ 0.680 UJ 0.160 UJ 0.089 UJ 0.036 U 0.021 UJ NCA NCA

ALPHA ENDOSULFAN 0.130 UJ 0.110 UJ 0.260 UJ 0.680 UJ 0.160 UJ 0.089 UJ 0.036 U 0.021 UJ NCA NCA

AROCLOR-1260 2.600 UJ 2.100 UJ 5.200 UJ 14.000 UJ 3.300 UJ 1.800 UJ 0.730 U 0.430 UJ 0.05 0.40

BETA BHC 0.130 UJ 0.110 UJ 0.260 UJ 0:680 UJ 0.160 UJ 0.089 UJ 0:036 U 0.021 UJ NCA NCA

BETA ENDOSULFAN 0.260 UJ 0:210 UJ 0:520 UJ 1.400 UJ 0.330 UJ 0.180 UJ 0.073 u ; 0.043 UJ NCA NCA

DIELDRIN 0,260 UJ 0.210 UJ 0.520 UJ 1.400 UJ 0.330 UJ 0.180 UJ 0.073 u 0.043 UJ 0.00002 0.008

ENDRIN KETONE 0:260 UJ 0:210 UJ 0:520 UJ 1.400 UJ 0.330 UJ 0.180 UJ 0.073 u 0.043 UJ NCA NCA

HEPTACHLOR EPOXIDE 0.130 UJ 0:110 UJ 0.150 J 0.680 UJ 0.160 UJ 0.089 UJ 0.036 u 0.021 UJ NCA NCA

1.100 UJ 6.800 UJ 1.600 UJ 0.890 UJ 0.360 u 0.210 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
OLD RED ROOT CREEK ASSOCIATED DITCHES 

AREA 16
SEDIMENT

QUALITY CRITERIA (3)

SD-1606 SD-1607 SD-1608 SD-1609 SD-1610
SD-1631 

(Duplicate of 
SD-1609)

SD-1611 SD-1612
NOAA
ER-L

NOAA
ER-M

4,4'-DDD 0.320 UJ 0.390 UJ 0.410 UJ O-ttSSl ii 0.430 UJ J 0.390 UJ 0530 4 0,002 IlilHia

4,4-DDE 0.320 UJ 0.390 UJ 0.410 UJ 0.210 UJ 0.430 UJ 0.230 UJ 0.390 UJ 0.470 UJ 0.002 0.015
4.4--DDT 0.320 UJ 0062 J 0.410 UJ 0.210 UJ 0.430 UJ 0.230 UJ 0.390 UJ 0180 4 0001 0.007
ALDRIN 0.160 UJ 0.200 UJ 0.200 UJ 0.110 UJ 0.210 UJ 0.120 UJ 0.190 UJ 0.230 UJ NCA NCA
ALPHA ENDOSULFAN 0.160 UJ 0.200 UJ 0.200 UJ 0.110 UJ 0.210 UJ 0.120 UJ 0.190 UJ 0.230 UJ NCA NCA
AROCLOR-1260 3.200 UJ 3.900 UJ 4.100 UJ 2.100 UJ 4.300 UJ 2.300 UJ 3.900 UJ 4.700 UJ 0.05 0.40
BETA BHC o:ieo UJ 0.200 UJ 0.200 UJ 0.110 UJ 0.210 UJ 0.120 UJ 0.190 UJ 0.230 UJ NCA NCA
BETA ENDOSULFAN 0.320 UJ 0.390 UJ 0.410 UJ 0.210 UJ 0.430 UJ 0.230 UJ 0.390 UJ 0.470 UJ NCA NCA
DIELDRIN 0.320 UJ 0.390 UJ 0.410 UJ 0.210 UJ 0.430 UJ 0.230 UJ 0.390 UJ 0.470 UJ 0.00002 0.008
ENDRIN KETONE 0.320 UJ 0.390 UJ 0.410 UJ 0.210 UJ 0.430 UJ 0.230 UJ 0.390 UJ 0.470 UJ NCA NCA
HEPTACHLOR EPOXIDE 0.160 UJ 0.200 UJ 0.200 UJ 0.110 UJ 0.210 UJ 0.120 UJ 0.190 UJ 0.230 UJ NCA NCA
METHOXYCHLOR 1.600 UJ 2.000 UJ 2.000 UJ 1.100 UJ 2.100 UJ 1.200 UJ 1.900 UJ 2.300 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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• • •
TABLE 4-9

PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1) 
FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

COMPOUND

ASSOCIATED DITCHES - AREA 16
WETL

19 SW
ANDS QUALITY Cl

n

if

SD-161S SD-1S16 SD-1617 SD-1618
SD-1928 

(Duplicate of 
SD-1612)

SD-1629 SD-1630 SD-1906 (Duplicate of 
SD 1906)

NOAA
ER-L

NOAA
ER-M

4.4-DOD 0.230 UJ 0.340 UJ 0:430 UJ 0.240 UJ 0020 4 0.960 U i 1.700 UJ 0,018 J liilii 4 0.002 0,02

4,4-DDE 0 230 UJ 0:340 UJ 0.430 UJ 0240 UJ 0.400 UJ 0.960 U : 1.700 UJ 0030 J 0-080 J 0.002 0.O1S

4.4-DDT 0:230 UJ 0,340 UJ 0.430 UJ 0.240 UJ 0.210 J 0.960 U 1.700 UJ 0011 J 0.020 J 0.001 o.oor
ALDRIN 0.110 UJ 0.170 UJ 0.220 UJ 0.120 UJ 0.200 UJ 0.480 U 0.830 UJ 0.010 UJ 0.016 UJ NCA NCA

ALPHA ENDOSULFAN 0:110 UJ 0.170 UJ 0.220 UJ 0,120 UJ 0.200 UJ 0.480 U 0.830 UJ 0.010 UJ 0.016 UJ NCA NCA

AROCLOR-1260 2.300 UJ 3.400 UJ 4.300 UJ 2.400 UJ 4.000 UJ 9.600 U 17.000 UJ 0.210 UJ 0.330 UJ 0.05 0.40

BETA BHC 0.110 UJ 0.170 UJ 0.220 UJ 0.120 UJ 0.200 UJ , 0.480 U 0.830 UJ 0.010 UJ 0.016 UJ NCA NCA

BETA ENDOSULFAN 0.230 UJ 0.340 UJ 0.430 UJ 0.240 UJ 0.400 UJ 0.960 U 1.700 UJ 0.021 UJ 0.033 UJ NCA NCA

DIELDRIN 0.230 UJ 0.340 UJ 0.430 UJ 0.240 UJ 0.400 UJ 0.960 U 1.700 UJ 0.023H mm .::>:;:0049 A0QQ02 0.008

ENDRIN KETONE 0.230 UJ 0.340 UJ 0.430 UJ 0.240 UJ 0.400 UJ 0:960 U 1.700 UJ 0.021 UJ 0.033 UJ NCA NCA

HEPTACHLOR EPOXIDE 0.110 UJ 0.170 UJ 0.220 UJ 0.120 UJ 0200 UJ 0.480 U 0.830 UJ 0.010 UJ 0.016 UJ NCA NCA

2.200 UJ 1.200 UJ 2.000 UJ 4,800 U 8.300 UJ 0.100 UJ 0.160 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDLfor al least one location are Included. Complete results are In Appendix C.
(2) Refer to SalinityMap (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOSOMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
DRY TRI 

ARE
BUTARY
A16

AREA 19 FORESTED 
WETLANDS

AREA 19 NE WETLANDS AREA 19
SW WETLANDS

SEDIMENT
QUALITY CRITERIA (3)

SD-1801 SD-1802 SD-1901 SD-1903 SD-1908 SD-1909 SD-1910 SD-1904 SD-1905
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

4,4'-DDD 0.052 U 0,015 0.016 U 0 310 4 0.013 U 0.039 UJ 0.023 UJ 0.021 UJ 0.013 U 0008 8.00
4,4'-DDE 0.052 U 0.025 0.016 U 0.120 J 0.013 U 0.039 UJ 0.023 UJ 0.021 UJ 0006 J 0.005 19.00
4,4-DDT 0.052 U 0055 0.016 U 0.160 UJ 0.013 U 0.039 UJ 0.023 UJ 0.021 UJ 000? J 000? 12.00
ALDRIN 0.026 U 0.039 U 0.008 U 0.078 UJ 0.007 U 0.020 UJ 0.012 UJ 0.010 UJ 0.006 u 0.002 8.00
ALPHA ENDOSULFAN 0.026 U 0.039 U 0.008 U 0.078 UJ 0.007 U 0.020 UJ 0.012 UJ 0.010 UJ 0.006 u NCA NCA
AROCLOR-1260 0.520 U 0.770 U 0.160 U 1.600 UJ 0.130 U 0.390 UJ 0.230 UJ 0.210 UJ 0.130 u 0.005 24.00
BETA BHC 0.026 U 0.039 U 0.008 U 0.078 UJ 0.007 U 0.020 UJ 0.012 UJ 0.010 UJ 0.006 u 0.005 21.00
BETA ENDOSULFAN 0.052 U 0.077 U 0.016 U 0.160 UJ 0.013 U 0.039 UJ 0.023 UJ 0.021 UJ 0.013 u NCA NCA
DIELDRIN 0.052 U 0.077 U 0.016 U 0.160 UJ 0.013 U 0.039 UJ 0.023 UJ 0.021 UJ 0.013 u 0.002 91.00
ENDRIN KETONE 0.052 U 0.077 U 0.016 U 0.160 UJ 0.013 U 0.039 UJ 0.023 UJ 0.021 UJ 0.013 u NCA NCA
HEPTACHLOR EPOXIDE 0 018 0.039 U 0.008 U 0.078 UJ 0.007 U 0.020 UJ 0.012 UJ 0.010 UJ 0.006 u 0005 5.00
METHOXYCHLOR 0.260 U 0.390 U 0.079 U 0.780 UJ 0.067 U 0.200 UJ 0.120 UJ 0.100 UJ 0.063 u NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The genetic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values wars calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.



OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-9
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
OLD RED

ROOT CREEK
ASSOCIATED DITCHES 

AREA16
SEDI 

QUALITY 1
MENT
CRITERIA (3)

SD-1604 SD-1605 SD-1613 SD-1614
Ontario

LEL
Ontario SEL 
(Based On 
TOC) (4)

d.dMJDD 0.011 U 0.100 U 0.100 UJ 0.300 UJ 0.008 6.00

d.d'-DDE 0.011 U 0.100 U 0.100 UJ 0.300 UJ 0.005 19.00

4,4’-DDT 0.011 U 0:100 U 0.100 UJ 0.300 UJ 0.007 12.00

ALORIN 0.006 U 0.050 U 0.052 UJ 0.150 UJ 0.002 8:00

ALPHA ENDOSULFAN 0.006 U 0.050 U 0.052 UJ 0.150 UJ NGA NCA

AROCLOR-1260 0.110 UJ 1.000 U 1:000 UJ 3.000 UJ 0.005 24.00

BETA BHC 0.006 U 0.050 U 0.052 UJ 0.150 UJ 0.005 21.00

BETA ENDOSULFAN 0.011 U 0.100 U 0.100 UJ 0.300 UJ NCA NCA

DIELDRIN 0.011 U 0.100 u 0.100 UJ 0.300 UJ 0.002 91.00

ENDRIN KETONE 0 011 U 0.100 u 0.100 UJ 0.300 UJ NCA NCA

HEPTACHLOR EPOXIDE 0.006 U 0.050 U 0.052 UJ 0.150 UJ 0.005 5.00

METHOXYCHLOR 0.056 U 0.500 U 0.520 UJ 1.500 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2)>and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario ProvinctafSediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
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COUNTY PARK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-8
PESTICIDE/POLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
OPEN LAWN DITCH MAINTENANCE AREA DITCH SEDIMENT

QUALITY CRITERIA (3)

SD-1003 SD-1004 SD-1006
SD-1012 

(Duplicate of 
SD-1006)

SD-1007 SD-1008 SD-1009 SD-1010
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

4,4-DDD 0.046 UJ 0.011 U 0.027 U 0.025 U 0.010 U OBtO 4 0.015 U 0.014 u 000$ mmmmwio
4,4'-DDE 0.046 UJ 0.011 U 0.027 U 0.025 U 0.010 U 0.110 *i;;j 0.015 U 0.014 u 0.005 19.00
4,4'-DDT 0.046 UJ 0.011 U 0.027 U 0.025 U 0.006 J 1300 4 0010 4 0.014 u 0,007 12.00
ALDRIN 0.023 UJ 0.006 U 0.014 U 0.012 U 0.005 U 0.013 UJ 0.008 U 0.007 u 0.002 8.00
ALPHA ENDOSULFAN 0.023 UJ 0.006 U 0.014 U 0.012 U 0.005 u 0.011 J 0.008 U 0.007 u NCA NCA
AROCLOR-1260 0.460 UJ 0.110 U 0.270 U 0.250 U 0.098 u 0.260 UJ 0.150 U 0.140 u 0.005 24.00
BETA BHC 0.023 UJ 0.006 U 0.014 U 0.012 U 0.005 u 0.013 UJ 0.008 U 0.007 u 0.005 21.00
BETA ENDOSULFAN 0.046 UJ 0.011 U 0.027 U 0.025 U 0.010 u 0.021 J 0.015 U 0.014 u NCA NCA
DIELDRIN 0.046 UJ 0.011 U 0.027 U 0.025 U 0.010 u 0.026 UJ 0.015 U 0.014 u 0.002 91.00
ENDRIN KETONE 0.046 UJ 0.011 U 0.027 U 0.025 U 0.010 u 0.026 UJ 0.015 U 0.014 u NCA NCA
HEPTACHLOR EPOXIDE 0.023 UJ 0.006 U 0.014 U 0.012 U 0.005 u 0.013 UJ 0.008 u 0.007 u 0.005 5.00
METHOXYCHLOR 0.230 UJ 0.056 U 0.140 U 0.120 U 0.049 u 0.130 UJ 0.077 u 0.068 u NCA NCA

NOTES:
(1) Only compounds exceeding their MOL for at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3*2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.
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COUNTY PARK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-9
PESTICIDEfPOLYCHLORINATED BIPHENYL COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
MAINTENANCE AREA 

DITCH (CONT.)

WESTERN BOUNDARY |
DITCH 1

AREA 10 SOUTHERN 
BORDER DITCH

SED
QUALITY

IMENT
CRITERIA (3)

SD-1011 SD-1001 SD-1002 SD-1006 SD-1902
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

4;4'-DDD 0.008 U 0.023 U 0.025 U 0.011 U 0.072 UJ 0.008 6.00

4,4'-DDE 0.008 U 0023 U 1 0.025 U 0:011 U 0.072 UJ 0.005 19.00

4,4'-DDT 0.008 U 0.023 U 0.025 U 0.011 U 0.072 UJ 0.007 12.00

ALDRIN 0.004 U 0.011 U 0:012 U 0.005 U 0.036 UJ 0.002 8.00

ALPHA ENDOSULFAN 0.004 U 0.011 U 0:012 U 0.005 U 0.036 UJ NCA NCA

AROCLOR-1260 0.082 U 0.230 U 0.250 U 0.110 U 0.720 UJ 0.005 24.00

BETA BHC 0.004 U 0.011 U 0:012 U 0:005 U 0.036 UJ 0.005 21.00

BETA ENDOSULFAN 0.008 U 0:023 U 0:025 U 0.011 U 0.072 UJ NCA NCA

DIELDRIN 0.008 U 0.023 U 0.025 U 0 011 U 0.072 UJ 0.002 91.00

ENDRIN KETONE 0.008 U 0.023 U 0.025 U 0.011 U 0.072 UJ NCA NCA

HEPTACHLOR EPOXIDE 0.004 U 0.011 U 0:012 U 0.005 U 0.036 UJ 0.005 5:00

METHOXYCHLOR 0.041 U 0.110 U 0.120 U 0.053 U 0.360 UJ NCA NCA

NOTES;
(1) Only compounds exceeding their MDL for at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL):guideline is shown in the table. Actual SEL values were calculated.from 

TOC concentrations at each location; Calculated SELs for each location are given in Appendix E.
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EAST DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mofkg)

TABLE 4-10
METALS AND CYANIDE DETECTEOIN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND
UPQRADIENT 

SORPUS MARSH
EAST DITCH UNNAMED

TRIBUTARY
SEDIMENT

QUALITY CRITERIA (31

Ontario Ontario SEL
SD-1401 SD-1402 SD-1403 SD-1404 SD-1406 SD-1406 SD-1410 LEL (Based on

TOC) (4)

ALUMINUM 66.50 0.25 J- 10500.00 1.30 J 1.30 J 1120 J* 21.60 J NCA NCA
ANTIMONY NA NA 0.32 J- NA NA NA NA NCA NCA
ARSENIC 186.00 3.20 J- 6,10 m 10,20 i*Sii 9.30 m-- 30,20 178.00 J : 6 iilllii
BARIUM 263.00 J 5.10 J 43 00 44.20 j 39:30 j 46:60 j 184.00 J NCA NCA
BERYLLIUM 1.40 0.14 U 0.74 3.30 j 1.90 j 0:85 7.90 J NCA NCA
CADMIUM 1.30 0.01 U 0.12 0.70 m 0.66 0:38 990 J 06 10
CALCIUM NA NA 550.00 NA NA NA NA NCA NCA
CHROMIUM 20900 7.10 28,80 44 70 m 36 70 35.80 15500 4 28 110
COBALT NA NA 4:30 NA NA NA NA NCA NCA
COPPER 284.00 8.00 29.10 B380 90.80 7880 28SD.DQ 4 i B
RON NA NA 13500.00 NA NA NA NA 20000 40000
LEAD 316.00 9.60 J 44.70 6280 iW 96.70 m 5090 203.00 i 91 230
MAGNESIUM NA NA 805.00 NA NA NA NA NCA NCA
MANGANESE NA NA 54:50 NA NA NA NA 460 1100
MERCURY 550 0.09 U 020 u 026 UJ 0.31 UJ 0.48 3.20 4 0.2 2

NICKEL 2800 1.20 U 5.10 4440 4 1950 J 14.10 43.00 4 16 75
POTASSIUM NA NA 1060:00 J- NA NA NA NA NCA NCA
SELENIUM 850 0.84 U 1.30 u 220 UJ 2.20 UJ 1.40 8.40 J NCA NCA
SILVER 8.10 0.21 U 0.38 0:57 UJ 0.55 UJ 1:70 7.00 J NCA NCA
SODIUM NA NA 151.00 u NA NA NA NA NCA NCA
THALLIUM 1.10 U 0.17 U 1.30 u 0:56 j 2.20 UJ 120 U 3.20 UJ NCA NCA
VANADIUM NA NA 36.60 NA NA NA NA NCA NCA
ZINC 12700 J 11.90 J 45.60 238.00 j 156 00 J 105.00 J 112000 120 820
CYANIDE NA NA 0.66 NA NA NA NA NCA NCA

NOTES:
(1) Only compounds exceeding their MOL lor at least one locationare included. Complete resultsare in Appendix C.
(2) Refer to Salinity Map (Figure 3*2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline Is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.



EAST DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)
FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
EAST DITCH UNNAMED TRIBUTARY SEDIMENT

QUALITY CRITERIA (3)

SD-1407 SD-1408 SD-1411 SD-1412
NOAA
ER-L

NOAA
ER-M

ALUMINUM 8450.00 J 0.15 UJ 6.00 J 8350.00 J NCA NCA
ANTIMONY 960 J NA 2 jwii:

ARSENIC 5960 J 14.10 J 54.80 ::*J
• • • w wrleV • •

19.60 j 33.00 85.00
BARIUM 682.00 J 57.50 J 131.00 J 52 40 j NCA NCA
BERYLLIUM 0.63 J 1.20 J 2.10 J 0.85 i NCA NCA
CADMIUM 530 m- 0.06 J 10.20 ;!&!■ 1.70 j 5.00 900
CALCIUM 1500.00 j NA NA 1880.00 j NCA NCA
CHROMIUM 40.60 j 43.70 J 74.10 j 33 20 j 80.00 145.00
COBALT 8.70 j NA NA 5.80 j NCA NCA
COPPER 148.00 25.60 J 712.D0 J i;i:ii166LOO.:: j 70.00 390:00
IRON 18600.00 J NA NA 19600.00 j NCA NCA
LEAD 57.30 m 27.70 J 111.00 4 !!!:;?! !44;10i: j 35.00 110100
MAGNESIUM 309000 J NA NA 2630.00 j NCA NCA
MANGANESE 124.00 J NA NA 96.60 j NCA NCA
MERCURY 150 J 0.18 UJ 1.30 <1 Q.43 j 0.15 1:30
NICKEL 22.70 J . 31.80 J 42.70 4 16.10 j 30 00 50.00
POTASSIUM 1650.00 J NA NA 1550.00 j NCA NCA
SELENIUM 6.50 J 0.72 J 2.30 UJ 1.50 UJ NCA NCA
SILVER 170 J 0.66 J 410 J ■mmm. so J 1,00 220
SODIUM 11600.00 J NA NA 3780.00 J NCA NCA
THALLIUM 2.30 UJ 1.60 UJ 2.30 UJ 1.50 UJ NCA NCA
VANADIUM 33.50 J NA NA 30.40 J NCA NCA
ZINC 271QO *:• 89.30 J iino.oo m J 270.00
CYANIDE 1.30 j NA NA 0.79 J NCA NCA

NOTES:
(1) Only compounds exceeding Iheir MOL (or at least one location are Included. Complete results are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater end estuarine locations.
(3) Estuarine location* were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).



TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON. NEW JERSEY

BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

COMPOUND
AREA 4 DITCH BLACK DITCH SEDIMENT

QUALITY CRITERIA (3)

Ontario Ontario SEL
SD-0401 SD-0402 SD-0403 SD-0404 SD-0406 SD-0406 SO-O408 SD-0606 LEL (Based on

TOC) (41

ALUMINUM 8.43 UJ 7.01 UJ 5120.00 J 3.40 2.84 U 3.75 UJ 2.40 U 512.20 J* NCA NCA
ANTIMONY NA NA 14.20 U NA NA NA NA 2.06 UJ NCA NCA
ARSENIC 9.40 J 13.00 ■4 8.10 U 8.80 3.90 6.30 £fir 2.40 J- 1.90 33
BARIUM 3890 J 55:90 j 159.00 J 42.60 36.90 40.60 j 8.80 J 4.60 J NCA NCA
BERYLLIUM 067 J 0.52 j 0.48 J 0.31 0.91 1.10 j 0.35 J 0.26 NCA NCA
CADMIUM 3.10 m 130 m 1.00 m 1.10 0.51 0.70 rj: 0.30 U 0.30 06 10
CALCIUM NA NA 5080.00 j NA NA NA NA 506.60 J NCA NCA
CHROMIUM 10:50 j 1920 j 20.70 j 13.90 25.50 30,10 J 7.80 J 3.10 26 110
COBALT NA NA 5.30 j NA NA NA NA 3.10 NCA NCA
COPPER 11200 ■lit;;; 163.DQ iiiSi .207.00 \m 140.00 J 110.00 m 76.90 J 12.00 J 4.80 16 110
IRON Na NA 12000 00 j NA NA NA NA 2927.40 20000 40000
LEAD 130.00 m 309.00 m 327.00 nr. 18200 11600 72 70 J 930 J 4.60 91 260
MAGNESIUM NA NA 673:00 j NA NA NA NA 354.40 J NCA NCA
MANGANESE NA NA 23:80 j NA NA NA NA 5.30 460 1100
MERCURY D.91 ::il i: 0 70 j 081 j 0.39 0.07 u 0.10 UJ 0.08 U 0.07 U '' 0.4 2
NICKEL 13.70 J 2040 i*i 20.10 j 4.80 8.90 10.70 J 2.80 J 2.40 16 75
POTASSIUM NA NA 306.00 j NA NA NA NA 113.00 u NCA NCA
SELENIUM 3.83 J 3.84 j 0.65 j 2.32 J- 1.09 j- 1.79 J 0.83 UJ 0.89 u NCA NCA
SILVER 1.29 UJ 2.90 j 1.90 j 1.00 0.76 1.60 J 0.46 0.73 J- NCA NCA
SODIUM NA NA 588:00 u NA NA NA NA 151.30 u NCA NCA
THALLIUM 6.50 UJ 5.50 UJ 2.60 UJ 2.22 U 2.20 u 2.90 UJ 1.44 u 1.24 u NCA NCA
VANADIUM NA NA 48.40 J NA NA NA NA 5.60 NCA NCA
ZINC 507.00 site: 117.00 j 197.00 J 34.00 J 70.10 J 99.00 J 1630 u 11:70 u 140 820
CYANIDE NA NA 1.70 UJ NA NA NA NA 0.69 u NCA NCA

NOTES:
(1) Only compounds exceeding their MDL lor at leas! one location are Included. Complete results are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.

(3) Estuarine locations were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 
Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).

(4) The generic Severe Effect Level (SEL) guideline Is shown in the table. Actual SEL values were calculated from 
TOC concentrations at each location. Calculated SELs for each localion are given In Appendix E;
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BLACK DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON. NEW JERSEY

COMPOUND
BLACK
DITCH

AREA 6 POND SEDIMENT

SD-0407 SD-0601 SD-0S02 SD-0603 SD-0604
Ontario

LEL
Ontario SEL 
(Based on

ALUMINUM 657.00 5270.00 J 6.40 UJ 3.80 J 4.70 UJ NCA NCAANTMONY 1.70 U 4.57 UJ NA NA NA NCA NCA
ARSENIC 1.10 U 15.90 J 8.20 U 6.60 U 15.30 U 6 33BARIUM 2.40 J 21.90 J 31.70 J 20.10 J 16.10 J NCA MCABERYLLIUM 0.20 J- 0.67 J 2.10 U 1.40 U 1.20 U NCA NCA
CADMIUM 0.25 U 0.58 UJ 0.81 UJ 0.49 J 0.59 UJ 0.6 10CALCIUM 250.00 J 628.00 J NA NA NA NCA NCA
CHROMIUM 4.90 J- 21.30 J 17.00 J 14.80 J 9.20 J 26 110COBALT 1.40 J- 5.20 J NA NA NA NCA NCA
COPPER 10.70 J :!1D7.00 89.60 56.70 JJL 59.00 J IB 110IRON 4140.00 J 15700 00 J NA NA NA 20000 40000
LEAD 12.40 J J 166.00 J ;m 20500 J 51MAGNESIUM 93.60 633.00 J NA NA ........... NA ..............NCA NCA
MANGANESE 6.40 J 34.90 J NA NA NA 460 1100
MERCURY 0.05 u J 0.44 J 0.16 j 0.38 4 0.2 2
NICKEL 1.50 J- 7.70 J 7.60 J 7.50 j 3.70 J 16 75POTASSIUM 10700 u 495.00 J NA NA NA NCA NCA
SELENIUM 0.21 R 5.30 J 2.80 J 1.50 UJ 3.40 J NCA NCA
SILVER 0.30 UJ 0.70 UJ 1.30 J 0.53 UJ 0.72 UJ NCA NCA
SODIUM 70.90 U 2010.00 J NA NA NA NCA NCA
THALLIUM 0.99 U 2.74 UJ 3.80 UJ 2.10 UJ 2.80 UJ NCA NCA
VANADIUM 11.00 J 33.50 J NA NA NA NCA NCA
ZINC 21.70 53.70 J 61.60 u 67.70 J 22.20 u 120 820CYANIDE 0.65 UJ 1.50 UJ NA NA NA

NOTES:
(t) Only compounds exceeding their MDL for al least one location are included. Complete results are in Appendix C.
(2) Refer fo Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations
(3) Estuarine locations were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The genetic Severe Effect Level (SEL) guideline Is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELa for each location are given In Appendix E.



BLACK DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
BLACK DITCH SEDIMENT

QUALITY CRITERIA (3)

SD-0620 NOAA NOAA
SD-0806 SD-0607 900816 SD-0617 SD-0618 SD-0619 (Duplicate of ER-L ER-M

SD-0819)

ALUMINUM NA 1.90 U 3.30 J 4.50 UJ 5.34 UJ 11100.00 J 14400.00 J NCA NCA
ANTMONY 2,50 NA NA NA NA 5.45 UJ 4.80 J 2.00 25.00
ARSENIC 1 30 UJ 1.20 UJ 9.20 J 16130 J 8.00 J 29 50 J 16.90 J 33.00 85 00
BARIUM 6.70 0:88 24.00 J 34 30 J 4580 J 35.30 J 37.80 J NCA NCA
BERYLLIUM 0.88 U 058 U 1.90 J 2:20 J 2:50 J 1.70 J 2.00 J NCA NCA
CADMIUM 0.28 U 0.24 U 0.41 UJ 0.57 UJ 1.50 J 0.69 UJ 0.75 J 5:00 9.00
CALCIUM NA NA NA NA NA 1470.00 J 1190.00 J NCA NCA
CHROMIUM 9.40 2;40 26.90 J 35.70 J 50.20 J 35 60 J 38.50 J 80.00 145.00
COBALT NA NA NA NA NA 1080 J 13.30 J NCA NCA
COPPER 14.40 J 3.40 J 75.70 m* , 08.80 J 15000 J : 96:40 J J 7000 390.00
IRON NA NA NA NA NA 26700.00 J 28700.00 J NCA NCA
LEAD 15:70 J 10.10 J 0630 mm 100.00 4 yy-47.30:: J 120.00 4 7»eo 4 354)0 11000
MAGNESIUM NA NA NA NA NA 3800.00 J 3180.00 j NCA NCA
MANGANESE NA NA NA NA NA 99 30 J 99.60 j NCA NCA
MERCURY 0.08 U 0:07 U mmoMi m- 0.87 J 1.10 J iH:::::Oi.74: J j 0.15 1.30
NICKEL 2.90 1.00 U 17130 j 17.40 j 27.60 J 1560 J 16.20 j 30.00 50.00
POTASSIUM NA NA NA- NA NA 1390.00 J 1440.00 j NCA NCA
SELENIUM 0.93 UJ 1.70 J 1.11 UJ 2.10 J 1.90 UJ 350 J 1.90 j NCA NCA
SILVER 0.34 UJ 029 UJ 0.71 j 1.90 4 0.82 UJ 1.80 J 4 1.00 2.20
SODIUM NA NA NA NA NA 13600.00 J 7360.00 J NCA NCA
THALLIUM 1.30 U 120 U 1.54 UJ 2.14 UJ 2.60 UJ 3:30 UJ 2.30 UJ NCA NCA
VANADIUM NA NA NA NA NA 22.40 J 31.90 j NCA NCA
ZINC 32.90 J 1320 U 22580 Hd:: wmm J 33400 J 20400 .J:: 247.00 J 120:00 270.00
CYANIDE NA NA NA NA NA 1.80 UJ 1.30 UJ NCA NCA

NOTES:
(1) Only compounds exceeding theirMDL for at leastone location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).



RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 18C STREAM SEDIMENT

SD-1B10 SD-1811 SD-1812 SD-1813 SO-1814 3D-1816 SD-1816 SD-1817
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

ALUMINUM 0.44 J 0.37 J 1840.00 J 0.56 J 413.00 J 0.35 J 0.07 UJ 0.09 J NCA NCA
ANTMONY NA NA 0.24 J NA 0.08 UJ NA NA NA MCA NCA
ARSENIC 32.90 1.90 J- 1 70 1~40 J. 0 62 J-
BARIUM 40.10 6.10 16.50 15.10 1.60 17.40 0.72

J- 0.71
2.20 NCA

33
NCA

BERYLLIUM 0.38 0.16 U 024 0.44 0.14 U 0.29 0.12 U 0.13 U NCA NCA
CADMIUM 0.07 J 0.14 J 0.30 J 0.27 J 0.03 J 0.29 J 0.02 J 0.03 J 0.6 10
CALCIUM NA NA 1700.00 J NA 44.30 J NA NA NA NCA NCA
CHROMIUM 20.80 7.80 12.60 25.80 5.70 20.50 3.10 6.20 26 110
COBALT NA NA 1.40 J NA 051 J NA NA NA NCA NCA
COPPER 46.70 13.50 J 18.20 J 28 10 4 3.20 J 2540 4 2.40 J 520 J 16 110
IRON NA NA 7580.00 NA 2240.00 NA NA NA 20000 40000
LEAD 1114)0 99,69 £260 L-48.40; 3.30 47.60 2.30 2.90 91 250
MAGNESIUM NA NA 881.00 j NA 27.70 J NA NA NA NCA NCA
MANGANESE NA NA 40.80 j NA 2.80 J NA NA NA 460 1100
MERCURY 0.09 u 0.14 U 0.09 u 0.11 u 0.10 u 0.13 0.10 u 0.09 u 0.2 2
NICKEL 5.80 j 1.60 J 360 j 4.00 j 1.10 u 5.80 J 1.00 u 1.60 J 16 75
POTASSIUM NA NA 196.00 NA 46.50 u NA NA NA NCA NCA
SELENIUM 0.16 u 0.19 u 0.18 u 0.25 u 0.19 u 0.16 U 0.16 u 0.14 u NCA NCA
SILVER 0.55 u 0.25 u 0.35 u 0.44 u 0.20 u 0.27 U 0.18 u 0.22 u NCA NCA
SODIUM NA NA 59.20 NA 13.90 u NA NA NA NCA NCA
THALLIUM 0.82 u 0.19 u 0.18 u 0.25 u 0.19 u 0.82 u 0.16 u 0.14 u NCA NCA
VANADIUM NA NA 15.10 NA 11.40 NA NA NA NCA NCA
ZINC
CYANIDE

1214)0 H 
.......... NA

24.30
NA

55.80
0.60

5220
NA

5.30
0.46 u

79.00
NA

4.50 11.10 139 820

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline Is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELa for each location are given In Appendix E.
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RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 8 POND RED ROOT 

CREEK
SULFUR PLANT

PONDS
SEDIMENT

QUALITY CRITERIA (3)

SD-0807 Ontario Ontario SEL
SD-0803 SD-0804 SD-0806 SD-0806 (Duplicate of SD4M01 SD-0610 SD-0611 LEL (Based on

SD4I801) TOC) (4)

ALUMINUM 2.10 UJ 5710.00 0.95 UJ 1.60 UJ 3.10 UJ 8.80 J 3.83 UJ 4.90 U NCA NCA
ANTIMONY NA 1.50 J- NA NA NA NA NA NA NCA NCA
ARSENIC 11.10 4 1.50 1.50 6,10 m 9.60 3830 m\ 2200 4 16,50 IP 6 33
9ARIUM 41.10 J 15.50 21.00 54.70 j 89.40 J 98.10 j 130.00 J 118.00 J NCA NCA
BERYLLIUM 1.00 J 0.22 0.29 0.69 j 1.00 J 1.00 j 0.23 U 0.43 u NCA NCA
CADMIUM j 0.05 J- 0.05 J- 0.08 j 2O0 j 0.93 UJ 0.49 UJ 7.30 0-6 10
CALCIUM NA 249.00 NA NA NA NA NA NA NCA NCA
CHROMIUM M: 4 16.70 11.80 26.70 4 5000 4 74,60 4 14.60 J 1110.60 4 ' : 26 110
COBALT NA 1.80 NA NA NA NA NA NA NCA NCA
COPPER •:;i:!51.30: 4 10.00 14.30 35.B0 I 11700 J 81.90 4 iEimmi 4 144.00 4 16 110
RON NA 10500.00 NA NA NA Na NA NA 20000 40000
LEAD •rnmam 4 11.60 J 18.80 32.70 j 13800: 4 mmm 4 6450 4 moo J' 31 250
MAGNESIUM NA 560.00 NA NA NA NA NA NA NCA NCA
MANGANESE NA 44.60 NA NA NA NA NA NA 400 1100
MERCURY 027 UJ 0.12 U 0.10 U 0.25 UJ 0.41 UJ 0.52 4 0.15 J 0.10 u 02 2
NICKEL 10.10 4 3.30 4.80 9.70 j 2700 4 21.70 4 2.07 UJ 163.00 4*- 16 75
POTASSIUM NA 777.00 NA NA NA NA NA NA NCA NCA
SELENIUM 2.10 UJ 0.20 0.19 U 1.70 UJ 1.90 J 6.30 u 1.76 UJ 1.19 UJ NCA NCA
SILVER 0.54 UJ 025 U 0.25 U 0.43 UJ, 0.81 UJ 1.12 UJ 2.30 J 4.10 J- NCA NCA
SODIUM NA 90.40 NA NA NA NA NA NA NCA NCA
THALLIUM 2.00 UJ 0.88 U 0.89 U 1.60 UJ 3.10 UJ 4.63 UJ 1.56 R 1.06 R NCA NCA
VANADIUM NA 29.20 NA NA NA NA NA NA NCA NCA
ZINC

in *o m 12.50 J- 23.40 J- 27.60 J J : 81.00 J 15.00 u 166 00 J 120 820
CYANIDE NA 0.49 NA NA NA NA NA Nit NCA NCA

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendh A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sedlment Quality Guidelines (1992);
(4) The generic Severe Effect Level (SEL) guideline It shown In the table. Actual SEL values ware calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.



RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
RED ROOT CREEK SEDIMENT

NOAA NOAA
SD-0602 SD-0603 SD-0604 SD-0606 SD-0606 SD-0607 SD-0608 SD-0609 ER-L ER-M

ALUMINUM 13.20 J 8500.00 J 9.15 UJ 8.80 u 30.00 U 10600.00 J 7.80 U 4.26 UJ NCA NCA
ANTMONY NA 3.10 UJ NA NA NA 15.50 U NA NA 2.00 25.00
ARSENIC 43.30 • -J 15.10 J 6190 4 82.80 J j 6130 5:J;¥ 105.00 95.20 Hi 43.20 Is 33.00 85.00
BARIUM 57.40 J 20.60 J 51.40 J 33.80 J 89.30 J 100.00 J 36.50 j 29.80 J NCA NCA
BERYLLIUM 0.72 J 1.20 J 2.60 u 2.00 J 1.10 U 0.98 J 1.60 j 0.88 U NCA NCA
CADMIUM 1.52 UJ 0.70 UJ 1.50 J 0.61 UJ 0.56 UJ 0.56 UJ 0.72 j 0.65 J 5.00 9.00
CALCIUM NA 1530.00 J NA NA NA 181000 J NA NA NCA NCA
CHROMIUM 34.60 J 25.70 J 82 80 rjr- 55.50 J 11300 :J:: 74.80 J 64.90 j 37.20 J 6000 145.00
COBALT NA 11.70 J NA NA NA 9.10 J NA NA NCA NCA
COPPER 4 ss«iii!i0s J 238 00 ijjLr 1444)0 Mi 12500 mi ::liii.i2i0Oi! 201 00 4 104.00 4 70.00 390.00
IRON NA 28400.00 J NA NA NA 54900.00 J NA NA NCA NCA
LEAD 338.00 4 ^llitlTiOO:; 3 fisimoo:; liilSiOO:: m 205.00 4 11*28.00: 4 114.00 4 30.90 4 35.00 no:oo
MAGNESIUM NA 1480.00 J NA NA NA 4720.00 4 NA NA ..............NCA NCA
MANGANESE NA 43.60 J NA NA NA 91.60 J NA NA NCA NCA
MERCURY ;:11D03 4 4 lllii*:: 4 :1;::163:- m 284 iP 2>10 w 2.00 m 0.86 P ; e.15 130
NICKEL 22.80 J 13 40 J ■F™:34.Sd - J 26.00 j 12.70 J 15.30 J 24.00 j 25.00 j 30.00 50.00
POTASSIUM NA 409.00 j NA NA NA 1920.00 J NA NA NCA NCA
SELENIUM 27.30 u 2.95 J 4.60 J 3.50 j 12.70 J 1070 J 4.00 j 2.60 j NCA NCA
SILVER 1.84 UJ 2.60 4 4.10 4 4 3.60 J 1:11:060:? 4 j 360 j 400
SODIUM NA 4550.66 J NA NA NA 13700 00 4 ....... NA ....... NA NCA NCA
THALLIUM 7.98 UJ 3.21 UJ 3.50 R 1.76 R 1.74 R 2.50 UJ 1.43 R 1.76 R NCA NCA
VANADIUM NA 34.00 j NA NA NA 55.10 J NA NA NCA NCA
ZINC 224.00 J 169.00 m. 435 00 J 239.00 J 104.00 J 104.00 J 207 00 J 137.00 4 120.00 270.00
CYANIDE NA 180 UJ NA NA NA 1.60 UJ NA NA

NOTES:
(1) Only compounds exceeding (heir MOL for al least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mgfkg)

COMPOUND
SULFUR PLANT PONDS SEDIMENT

QUALITY CRITERIA (31

SD-0612 SD-0613 SD-0614 SD-0616
Ontario

LEL
Ontario SEL 

i (Based on 
TOC) (4)

ALUMINUM 4.01 UJ 2.24 UJ 3.08 UJ 381000 J NCA NCA
ANTMONY NA NA NA 1.90 UJ NCA NCA
ARSENIC 760 4 16.90 13.60 tii:- 370 J " 6 33
BARIUM 109.00 J 53.60 j 242.00 j 137.00 J NCA NCA
BERYLLIUM 078 U 0.45 U 0.74 u 0.31 J NCA NCA
CADMIUM 0.51 UJ 1.40 0.39 UJ 0.43 UJ 96 id
CALCIUM NA NA NA 293.00 u NCA NCA
CHROMIUM 104.00 J 24.50 j 22.20 j --moo 4 26 110
COBALT NA NA NA 2.70 J NCA NCA
COPPER J 107.00 4 iidi:26.6Q: si:;; 54.30 4 .16 110
RON NA NA NA 18600.00 J 20000 40000
LEAD 4 36 m 4 MBOdUS m 166.00 4 31 250
MAGNESIUM NA NA NA 571.00 J NCA NCA
MANGANESE NA NA NA 33.70 J 460 1100
MERCURY 0.14 j 0.16 103 ::3:. 0.2 2
NICKEL 670 j ; 1070 j- 1.70 J 3.90 J 16 75
POTASSIUM NA NA NA 858.00 J NCA NCA
SELENIUM 1.72 UJ 0.95 UJ 1.33 UJ 1.79 UJ NCA NCA
SILVER 1.00 J 0.73 j- 2,90 J 1.90 J NCA NCA
SODIUM NA I NA NA 276.00 u NCA NCA
THALLIUM 1.54 R 0.85 R 1.19 R 1.9S UJ NCA NCA
VANADIUM NA NA NA 30.00 J NCA NCA
ZINC 16.70 U 98.30 J 27.40 J 32.00 J 120 820
CYANIDE NA NA NA 1.20 UJ NCA NCA

NOTES:
(1) Only compounds exceeding their MDL (or at least one location are included. Complete results are In Appendix C:
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines: 1990 (Technical Memorandum NOS OMA 52), 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shawm In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.



RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA20 DITCH LOWER AREA 18B STREAM AREA 8 POND SEDIMENT

Ontario Ontario SEL
3D-2001 SD-2002 SD-0101 3D-0102 3D-0103 SD-0104 SD-0801 SD-0802 LEL (Based on

TOC) (4)

ALUMINUM 4330.00 0.30 U 2.00 U 1.80 U 1.90 U 404.00 J 20700.00 J 4.90 UJ NCA NCA
ANTIMONY 1.58 U NA NA NA NA 0.36 U 3.30 UJ NA NCA NCA
ARSENIC 1.24 UJ 1.10 1.50 U 1.40 U 1.50 U 1.10 U : : 14,86 J 11,50 5 33
BARIUM 14.90 10.70 3.00 J 1.10 J 0.98 J 0.80 J 7500 J 81.30 J NCA NCA
BERYLLIUM 0.31 0.27 0.16 U 0.07 U 0.08 U 0.12 U 1.20 J 1.20 J NCA NCA
CADMIUM 0.44 U 0.27 U 0.25 U 0.22 U 0.24 u 0.23 U 3.60 J 3.00 J 06 10
CALCIUM 841.00 NA NA NA NA 23.70 U 2850.00 J NA NCA NCA
CHROMIUM 13.70 12.90 5.80 J 3.40 J 2.80 J 3.70 J 50.00 4 :ii: 1:48.30; 4 26 110
COBALT 3.90 NA NA NA NA 0.56 16.20 J NA NCA NCA
COPPER 20.80 U 10.00 5.60 J- 2.70 J- 2.10 J- 4.00 J 138.00 4 129.00 J 16 110
IRON 10900.00 NA NA NA NA 6890.00 J 30100.00 4 NA 20000 40000
LEAD 11.70 J 6.80 J 7.50 J- 4.60 J- 4.60 J- 3.30 193.00 i 148.00 4 31 250
MAGNESIUM 1180.00 NA NA NA NA 20.40 J 2660.00 j NA NCA NCA
MANGANESE 38.30 NA

U
NA NA NA 3.10 169.00 J NA 460 1100

IVCKUUKT 0.07 U 0.07 0.07 u 0.06 u 0.06 u 0.06 u 0.51 4 0.65 UJ 2
NICKEL 5.20 1.14 U 1.10 U 0.95 U 1.00 u 0.97 u 30.20 4 40 B0 \m 75
POTASSIUM 215.10 NA NA NA NA 98.00 u 1310.00 j NA ..............NCA NCA
SELENIUM 1.18 UJ 1.12 UJ 0.17 UJ 0.15 UJ 0.17 UJ 0.15 u 2.60 J 2.70 j NCA NCA
SEVER 0.68 0.32 U 0.30 u 0.27 u 0.29 u 0.57 0.87 UJ 1.30 UJ NCA NCA
SODIUM 145.00 u NA NA NA NA 26.80 u 673.00 j NA NCA NCA
THALLIUM 0.86 u 0.81 U 1.20 u 1.10 u 1.10 u 1.08 u 3.00 UJ 4.70 UJ NCA NCA
VANADIUM 31.00

u
NA NA NA NA 6.50 u 98.90 J NA NCA NCA

19.90 12.90 9.90 u 3.30 u 3.50 u 3.40 u 460.00 4 408.00 ;.:Jh 120 820
CYANIDE 0.74 u NA NA NA NA u 2.10 J

NOTES:
(1) Only compounds oxceoding their MDL for al least one location ate included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared lo the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline Is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.



TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

COMPOUND
AREA 18B STREAM SEDIMENT

QUALITY CRITERIA (3)

SD-1818 Ontario Ontario SEL
SD-1803 3D-1804 SD-1805 SD-1806 SD-1807 SD-1B08 SD-1809 (Duplicate of LEL (Based on

ALUMNUM 307000 0.58 J- 0:35 J- 608.00 1.70 J 0.09 UJ 0.22 J- 0.10 J- NCA NCA
ANTMONY 1.50 J NA NA 0.20 J NA NA NA NA NCA NCA
ARSENIC 5:80 J- 6.30 * 1.50 1.10 J- 7.40 m 0.79 J- 1.20 J- 2.60 j-; 6 33
SARIUM 33.00 J 1730 J 10.50 J 2.10 J 18.10 j 077 J 1.40 J 1.60 J NCA NCA
BERYLLIUM 0.67 052 0.16 U 0.28 1.00 j 0.15 U 0.14 U 0:14 U NCA NCA
CADMIUM 061 025 0.07 0.08 0.12 j 0.01 U 0.05 U 0.05 66 10
CALCIUM 1050.00 J* NA NA 119.00 J* NA NA NA NA NCA NCA
CHROMIUM 12.70 J 10.50 10.10 3.80 J 8.70 j 3.70 5.10 9.60 26 110
COBALT 4.60 NA NA 0:34 U NA NA NA NA NCA NCA
COPPER B4.10 S010 46.50 10.40 3816 Mi: 1.90 590 8.50 16 110
RON 15700.00 NA NA 1440:00 NA NA NA NA 20000 40000
LEAD 127.00 6060 63:26 13:60 4096 mu 8.10 J 4.90 J 7.40 J 31 250
MAGNESIUM 698.00 NA NA 45.40 NA NA NA NA NCA NCA
MANGANESE 85.40 J* NA NA 11.10 J* NA NA NA NA 460 1100
MERCURY 0.09 U 0.14 U 0.09 u 0.13 U m:: 0.09 U 0.10 U 0.13 02 2
NICKEL 14.00 7.50 8.00 1.60 u 4.00 in 1.20 U 1.20 U 1.20 U 16 75
POTASSIUM 206:00 NA NA 64.30 u NA NA NA NA NCA NCA
SELENIUM 0:92 u 0.19 U 0.19 u 0.22 u 2.60 UJ 0.24 0:16 U 0.16 U NCA NCA
SILVER 1.00 u 0:39 0:25 u 0.28 u 1.90 J 0.22 U 0:25 0.25 NCA NCA
SODIUM 89.00 NA NA 16.70 u NA NA NA NA NCA NCA
THALLIUM 0.18 u 0.97 u 0.93 u 0.22 u 0.55 UJ 0.17 U 0.16 U 0.16 U NCA NCA
VANADIUM 27.20 NA NA 8.40 NA NA NA NA NCA NCA
ZINC 244:<&y. 191.00 4 mmmi ■M 16.40 31.10 J 1.70 U 8.90 J 11.70 J 120 820
CYANIDE 063 NA NA 0.68 NA NA NA NA

NOTES:
(1) Only compounds oxcaoding Iheir MDL (of at least on« location are included. Complete results are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown In the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.



CENTRAL DITCH DRAINAGE AREA 
FRESHWATER (2)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

3 COMPOUND UPGRACIENT 
PONDED AREA

ISOLA1 ED FRESHWATER POND SEOIMENT

SD-1621 SD-1623 SD-1826
SD-1627 

(Duplicate of
Ontario

LEL
Ontario SEL 
(Based on

ALUMINUM
ANTMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMUM
COBALT
COPPER
IROM
LEAI!
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
rviVNIDE

0.34 U 
NA

15.20 4

1120 J 
031 J 
0.26 J 

NA
15.30 J

NA
18 80 J

NA
19.40 J

NA
NA

0.16 UJ 
4.90 J

NA
0.34 J 
0.37 UJ 

'14
1 :C UJ
NA

84.20 J
NA

0.25 U 
NA

3.30
19.70
0.27
0.08

NA
12.70

NA
18.20

NA
23.90

NA
NA

0.12 U 
4.20

NA
0.92 U 
0.31 U 

NA
0.87 U 

NA
22.60

NA

0.31 U 
NA

3.00
13.60
0.22
0.02

NA
13.20

NA
6.90

NA
5.70 J+

NA
NA

0.11 U
1.60 U 
NA

0.18 U 
0.37

NA
0.87 U 

NA
11.70

NA

0.38 U 
NA

9.20 J 
20.00 J

0.53 J 
0.06 J 

NA
23.20 J 

NA
12.40 J 

NA
12.20 J 

NA
NA

0.18 UJ 
2.20 UJ 

NA
1.60 UJ 
0.73 J 

NA
1.50 UJ 
NA

19.10 J

NCA
NCA

8

NCA
NCA

0.6
NCA

26
NCA

16
20000

$1
NCA
460
0.2
16

NCA
NCA
NCA
NCA
NCA
NCA
120

NCA

NCA
NCA

33
NCA
NCA

10
NCA
110

NCA
110

40000
250

NCA
1100

2
75

NCA
NCA
NCA
NCA
NCA
NCA
620

NOTES:
£!| ?"!* con’P°“nds exceeding Iheir MDL lor al least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations
(3) Estuarine locations were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
f ri The generic Severe Effect Level (SEL) guideline is shown In the table. Actual SEL values were calculated from 

TOC concentrations al each location. Calculated SELs for each location are given In Appnndlx E



CENTRAL DITCH DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
CENTRAL DITCH ISOLATED

ESTUARINE PONDS
UPGRADIENT 

PONDED AREA
SEDIMENT

QUALITY CRITERIA (3)

NOAA NOAA
SD-1101 SD-1102 SD-1103 SO-1104 SD-1622 SD-1626 3D-1624 ER-L ; ER-M

ALUMINUM 029 U 1.10 U 0.50 U 8220.00 0.62 U 3.70 U 3100.00 NCA NCA
ANTIMONY NA NA NA ISO J- NA NA 0.29 U 2.00 25.00
ARSENIC 29.40 15.60 3.00 23.60 26.40 J 21.60 J 5.00 33.00 85.00
BARIUM 68.40 22.70 3.90 44.90 39.20 J 56.80 J 12.20 NCA NCA
BERYLLIUM 1.60 0.49 0.17 0.62 0.49 J 1.60 J 0.22 NCA NCA
CADMIUM 0.42 0.13 0.11 0.36 0.18 J 0.32 J 0.09 5.00 9.00
CALCIUM NA NA NA 3630.00 J NA NA 1970.00 J NCA NCA
CHROMIUM 39.10 19.40 6.70 23.20 20.10 J 45.60 J 15.90 80.00 145.00
COBALT NA NA NA 9.00 NA NA 1.80 NCA NCA
COPPER 24.80 33.90 11.70 64.50 30.30 J 238.00 J 12.70 70.00 39000
IRON NA NA NA 21100.00 NA NA 9260.00 NCA NCA
LEAD HMr 8740 21.30 8*50 J 200.00 J 19.10 J+ 39.00 110.00
MAGNESIUM NA NA NA 4430.00 NA NA 791.00 NCA NCA
MANGANESE NA NA NA 212.00 NA NA 40.60 NCA NCA

MERCURY 0.16 U 6A9 0.10 U 0.18 0.17 UJ 087 4 0.14 U 0.1S 1.30
NICKEL 28.50 11.00 1.30 1620 6.60 J 25:20 J 3.00 30.00 50.00
POTASSIUM NA NA NA 1250.00 NA NA 35000 NCA NCA
SELENIUM 1.20 0.71 0:92 U 1.40 0.57 J 4:50 UJ 0.25 U NCA NCA
SILVER 0.60 0.43 0:23 U 0.50 0.54 J 180 J 0.66 1.00 2.20
SODIUM NA NA NA 3000.00 NA NA 1230.00 NCA NCA
THALLIUM 1.30 1.50 U 0.86 U 1.10 U 1.50 UJ 4:20 UJ 1.20 U NCA NCA
VANADIUM NA NA NA 34.70 J NA NA 27:30 J NCA NCA
ZINC 65.80 86.00 56.10 180100 55.90 J 97.80 J 32:00 120.00 270.00
CYANIDE NA NA NA 0.60 NA NA 3:80 NCA NCA

NOTES:
(1) Only compounds exceeding (heir MDL [or at least one location are included. Complete results are In Appendix C.
(2) Refer to Sa&nity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations Mere compared to the NOAA Guidelines, 1990 (Technical Memorandum NOSOMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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AREA 12 DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
AREA 12 DITCH SEDIMENT

QUALITY CRITERIA (3)

SD-1201 SD-1202 SD-1203
NOAA
ER-L

NOAA
ER-M

ALUMINUM 1.30 J 0.15 UJ 10400.00 J NCA NCA
ANTMONY NA NA 0.40 m- 2 00 25.00
ARSENIC 24.70 J 5.30 J 18.20 J 33.66 85.00
BARIUM 88.50 J 9.00 J 54.10 J NCA NCA
BERYLLIUM 0.82 J 0.28 J 0.94 J NCA NCA
CADMIUM 0.11 J 0.12 J 0.46 J 5.00 9.00
CALCIUM NA NA 3650.00 J NCA NCA
CHROMIUM 54.90 J 10.40 J 33.90 J 80.00 145.00
COBALT NA NA 5.30 J NCA NCA
COPPER 64.90 J 9.40 J 187.00 J 70.00 390.00
IRON NA NA 23000.00 J NCA NCA
LEAD 61.Ifr! 10.20 J 33000 J 35.00 119.00
MAGNESIUM NA NA 6090.00 J NCA NCA
MANGANESE NA NA 123.00 J NCA NCA
MERCURY 42- :-J!: 0.17 UJ 0.68 J 0.15 1.30
NICKEL 19.00 J 2.10 UJ 18.60 J 30.00 50.00
POTASSIUM NA NA 2200.00 J NCA NCA
SELENIUM 3.30 J 0.27 UJ 4.00 J NCA NCA
SILVER 100 J 0.38 UJ 180 J 1.00 2.20
SODIUM NA NA 24500.00 J NCA NCA
THALLIUM 1.40 UJ 1.20 UJ 4.30 UJ NCA NCA
VANADIUM NA NA 50.40 J NCA NCA
ZINC 86.60 J 20.60 J : 280.00 J 120.00 270.00
CYANIDE NA NA 2.20 J NCA NCA

NOTES:
(1) Only compounds exceeding Iheir MDL (or al least one location are included. Complete results are in Appendix C.
(2) Refer lo Salinity Map (Figure 3-2) and Appendix A to determine extent ol freshwater and estuarine locations.
(3) Estuarine locations were compared lo the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared lo the Ontario Provincial Sediment Quality Guidelines (1992).



OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2f 

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND DITCHES II e* • SEDIMENT

SD-1629 SD-1630 SD-1806 SD-1607 SD-1608 SD-1609 SD-1610
SD-1631 

(Duplicate of
NOAA
ER-L

NOAA
ER-M

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE

7.20 U 

NA

25.10
24.70

1.30 U 

1.40 U 
NA

28.30
NA

63.60
NA

6010
NA
NA

1.00 U 
27.90

NA
2.00
2.10 U 

NA
1.80 U 
NA

lIlMHlili::
........... NA.........

1.60 UJ 

NA

42.30 4 
16.40 J 
0.27 UJ 

0.10 UJ 
NA

9.60 J 
NA

11.60 J 
NA

12120 J 
NA
NA

0.19 UJ
2.60 J 

NA
0.39 J 

0.45 UJ 
NA

1.70 UJ 
NA

19;90 J 
NA

2.50 UJ 

NA

43.00 1 
61.20 J 

1.30 J 
2.40 J 

NA
49.40 J : 

NA

fliiii
NA

65.B0 J 

NA
NA

0.0? 4 
41.90 3 

NA
2.50 J 

0.73 UJ 
NA

3.80 UJ 
NA

525.00 J 

NA

25800.00 J 

3.30 UJ

43.80 4 
65.20 J

2 50 J 
3130 J 

3080:00 J 
61.60 J 
41.50 J

131.00 4
69400.00 J

101.00 4
6980.00 J 

162.00 J

0.51 4
52.30 J

2620.00 J 
3.30 UJ

190 4 
15300.00 J 

3.10 UJ
78.30 J

624.00 i

23600.00 J 

3.50 UJ
a&aait?
eieoj

2 .00 J 

2.90 J
2960.00 J

57.40 J
39.40 J

125.00 4
66400.00 J 

84.80 4
7000.00 J 

167.00 J
0.5? J 

48.20 J
2670.00 J 

2.10 J

. 140 4
16800.00 J 

3.20 UJ
71.10 J 

59100 J

13400.00 J 

1.70 UJ
29.50 J 
33.40 J 

1.30 J 

0.89 J 
2370 00 J

47.80 J 

22:00 J

73.80 4
33100.00 J 

. 69.30 4
3220.00 J 

84.90 J 

0.29 4
34.90 4

1580.00 J 

1.60 J 
0.49 UJ

5170.00 J 

2.20 UJ
48190 J

201.00 4

3.40 UJ 

NA

50.00 4 
45.10 J

1.00 J 
0.94 J

NA
39.60 J 

NA

10000 4 
NA

68.20 4 
NA
NA

053 4 
4140 J 

NA
2 50 J 

0.99 UJ 
NA

5.00 UJ 
NA

206.00 4

14800.00 J

2.90 4 
46.6Q J
35.10 J 

1.40 J
1.30 J

1510.00 J 
49.00 J 
21.70 J

:: n>n 4
34800.00 J

\ 69.60 i
3190.00 J

88.90 J

031 4 
36.20 J

1720.00 J 
200 J 

0:59 UJ
5040.00 J

2.30 UJ
50.10 J 

16100 4

NCA 

200 
- 33.00

NCA 
NCA 
5:00 
NCA 

80.00 
NCA

70.00
NCA

3600
NCA
NCA

0.15
30.00

NCA
NCA

" '100 

NCA 

NCA 
NCA 

120.00

NCA

25.00
85.00 
NCA 
NCA 

9.00 
NCA

145.00 
NCA

390.00 
NCA

110.00 
NCA 
NCA 

1.30
5000

NCA
NCA

2.20
NCA
NCA
NCA

270.00

NOTES:
(1) Only compounds exceeding IhelrMDL for ai least one location are included. Complete results are br Appendix C;
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations
(3) Estuarine locations were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality GukMlnaa (1992).
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OLD RED ROOT CREEK DRAINAGE AREA 

ESTUARINE (2)
ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

COMPOUND
ASSOCIATED DITCHES - AREA 16 SEDIMENT

QUALITY CRITERIA 131

SD-1611 SD-1612 SD-1613 SD-1616 SD-1616 SD-1617 SD-1618
SD-1628 

(Duplicate of
NOAA
ER-L

NOAA
ER-M

ALUMINUM
ANTMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM

SILVER
SODIUM
THALLIUM
VANADIUM

ZINC
CYANIDE

3.60 UJ 
NA

44.40 4 
69.60 J

1.60 J 
0.99 U

NA
64.10 J 

NA

;iitp9.oo j
NA

143.00 4
NA
NA

0.54 4 
33.60 J 

NA
3.00 J 

240 4
NA

4.00 UJ 
NA

230 00 J
NA

5.50 J 
NA

46.80 J
55.30 J 
0.85 U 
0.61 J

NA
30.50 J 

NA

171.00 J 
NA

176.00 J 
NA
NA

17.90 J 

NA
5.90 J 

1.10 UJ 

NA
5.30 UJ 

NA

116.00 J 
NA

1.80 UJ 
NA

21.00 J
51.50 J 
0.64 J 
0.34 U

NA
34.00 J 

NA

49.50 J 
NA

84.30 4
NA
NA

G.25 4
18.50 j 

NA
1.40 J 

0.90 J 
NA

2.20 UJ 
NA

i.4.40 J
NA

2.10 UJ 
NA

8.70 J
13.30 J 
0.47 U 
0.20 J 

NA
13.20 J 

NA
27.60 J 

NA

46.40 J 
NA
NA

0.20 UJ 

4.60 J 
NA

0.82 J 

0.69 U 
NA

2.40 UJ 
NA

60.20 J 
NA

2.90 UJ 
NA

36,10 J 
70.50 J

1.90 U 
1.40 J
NA

63.60 J 
NA

152.00 J 
NA

114.00 J 
NA
NA

0.89 J 

28.90 J 

NA
2.20 J 

4.30 U 

NA
3.80 UJ 

NA

:::::2S9.00':J
NA

17900.00 J
4.30 UJ

152.00 4
113.00 J

1.30 J

1.10 u
6740.00 J

58.00 J
11.00 J

116.00 4 
98100.00 j

104.00 4
9500.00 j 

261.00 J

0.53 J 
30.70 J

3740.00 J 
2.40 J 

2.40 4
22900 00 J

4 40 UJ 
93.60 J

24*00; J;

2.40 UJ 
NA

4010 4 
58.80 J 

1.30 U 
I."1 J

r..
50.70 J 

NA
11800 J 

NA

■mm io j
NA
NA

085 J

23.70 J 

NA
1.80 J
3.50 U 

NA
2.50 UJ 

NA

21000 4
NA

11.10 J 
NA

4570! UJ:
45.30 J 
096 U 
0.37 J 

NA
28.70 J 

NA

147.00 J 
NA

17400 4
NA
NA

043 J 

17.80 J 

NA
0.78 UJ 

1.00 U 
NA

4.60 UJ 
NA

14400 4 ;

NCA 
2.00 

:::i33,00 
NCA 
NCA 
5.00 
NCA 

80.00 
NCA 

7000 
NCA

35.00
NCA
NCA
0.15

30.00
NCA
NCA

100
NCA
NCA
NCA

120:00
NCA

NCA
25.00

85.00

NCA
NCA
9.00
NCA

145.00 
NCA

390.00 
NCA

110.00 

NCA 
NCA 

1.30 

50 00 
NCA 
NCA 
220 

NCA 
NCA 
NCA

NOTES:
(1) Only compounds exceeding Iheir MOL for at least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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TABLE 4-10

METALS AND CYANIDE DETECTED IN SEDIMENT (1) 
FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 
ESTUARINE (2)

ALL VALUES IN (mg/kg)

COMPOUND
AREA
WETLiKNDS

SOUTHWEST DITCH WEST DITCH SEDIMENT
QUALITY CRITERIA (3)

SD-1911 NOAA NOAA
SD-1906 (Duplicate of 80*1216 3D-1216 SD-1619 SD-1620 SD-1601 SD-1602 ER-L ER-M

SO 1906)

ALUMINUM 22,00 J 15,10 J 2:00 UJ 16600.00 J 4.60 UJ 2.60 UJ 2.70 UJ 3.30 J NCA NCA
ANTIMONY NA NA NA 2.00 UJ NA NA NA NA 2.00 25.00
ARSENIC 21.10 U 31.80 U : 26.40 J 34 60 4 69.60 44.70 4 41.10 4 22.50 J 33.00 85.00
BARIUM 17.40 J 25.80 J 85:50 J 64.60 j 107.00 j 99.90 J 75:80 J 47.70 J NCA NCA
BERYLLIUM 034 J 0.53 J 1.40 J 1.30 j 1.60 j 1.80 J 1.10 J 0.89 J NCA NCA
CADMIUM 0.49 UJ 0.78 UJ 1.60 J 1.20 j 0.97 u 1.30 J 0.81 J 0.29 U 5.00 9.00
CALCIUM NA NA NA 10000.00 j NA NA NA NA NCA NCA
CHROMIUM 14.30 J 20.50 J 70.70 J 58.10 j 39.30 J 77.00 J 47.80 J 43.00 J 80.00 145.00
COBALT NA NA NA 10.30 j NA NA NA NA NCA NCA
COPPER 47.20 J 85.10 J 15S.0Q 4 132.00 4 mmMiIF 155.00 4 10700 H:.: 33.10 J 70.00 390,00
IRON NA NA NA 37900.00 j NA NA NA NA NCA NCA
LEAD 37,10 4 54.70 4 196.00 m 103.00 4 moo Hi 123.00 4 0630 Ill 4260 4 394)0 110.00
MAGNESIUM NA NA NA 6310.00 j NA NA NA NA NCA NCA
MANGANESE NA NA NA 200.00 j NA NA NA NA NCA NCA
MERCURY 0.30 4 4 «i:0.63i:sm 0.6S J 0.55 UJ 0.78 4 4 0.44 UJ 0.15 1.30
MICKEL 6.70 j 6.20 j 32.70 4 27.20 j 29.60 j 34.00 4 26.30 J 16.90 J 3000 50.00
POTASSIUM NA NA NA -2880.00 j NA NA NA NA NCA NCA
SELENIUM 10.90 u 15.20 u 2.30 J 1.80 j 2.90 j 2.20 J 2.90 J 1.50 J NCA NCA
SILVER 1 GO i 1.60 4 3.70 4 mmMi 4 1:30 UJ 3.16 J 1450 4 iiiiiyaoi 4 1-00 2,20
SODIUM NA NA NA 11100.00 j NA NA NA .........NA NCA NCA
THALLIUM 2,50 UJ 3,90 UJ 2.50 UJ 2.10 UJ 5.30 UJ 2.80 UJ 3.80 UJ 3:70 UJ NCA NCA
VANADIUM NA NA NA 54.30 j NA NA NA NA NCA NCA
ZINC 24.90 J 25:40 j 264.00 ;4::: 233.00 4 23100 m :is:i:268:00: :'4 164J00 :m 79.40 J 120.00 270.00
CYANIDE NA NA NA 0.85 UJ NA NA NA NA NCA NCA

NOTES:

(1) Only compounds exceeding Iheir MDL for at least one location are Included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3*2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOSOMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992),



OLD RED ROOT CREEK DRAINAGE AREA 
FRESHWATER (3)

ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
OLD RED

ROOT CREEK
ASOCIATEO

DITCHES
SEDIMENT

QUALITY CRITERIA O)

SD-1604 SD-1606 SD-1614
Ontario

LEL
Ontario SEL 
(Based on 
TOC) (4)

ALUMINUM 0.91 U 1.70 J- 2.90 UJ NCA NCA
ANTMONY NA NA NA NCA NCA
ARSENIC 3.20 1.70 J* BIO J 33
BARIUM 22.80 12.00 21.70 J NCA NCA
BERYLLIUM 0.17 0.16 U 0.51 UJ NCA NCA
CADMIUM 0.06 U 0.05 U 0.17 UJ 0.6 10
CALCIUM NA NA NA NCA NCA
CHROMIUM 18.00 9.50 12.30 J 26 110
COBALT NA NA NA NCA NCA
COPPER 12.30 11.00 24.80 J 16 110
RON NA NA NA 20000 40000
LEAD 14.00 6.40 28.80 J 31 250
MAGNESIUM NA NA NA NCA NCA
MANGANESE NA NA NA 460 1100
MERCURY 0.12 U 0.09 U 0.36 UJ 0.2 2
NICKEL 1.30 U 1.90 4.30 UJ 16 75
POTASSIUM NA- NA NA NCA NCA
SELENIUM 0.37 0.35 U 0.96 J NCA NCA
SILVER 0.26 U 0.25 U 0.85 UJ NCA NCA
SODIUM NA NA NA NCA NCA
THALLIUM 1.10 U 1.00 U 3.40 UJ NCA NCA
VANADIUM NA NA NA NCA NCA
ZINC 5.10 14.60 41.00 J 120 820
CYANIDE NA NA NA NCA NCA

NOTES:
(1) Only compounds exceeding their MOL lor at least one location are Included.

Complete results are In Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent ol freshwater and estuarine lo
(3) Estuarine locations were compared lo the NOAA Guidelines, 1990 (Technical Memorandum 

NOS OMA 52). Freshwater locations were compared to the Ontario Provincial Sediment 
Quality Guidelines (1992).

(4) The generic Severe Effect Level (SEL) guideline is shown In the table. Actual SEL values 

were calculated from TOC concentrations at each location. Calculated SELs for each 
location are given in Appendix E.



TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 

ESTUARINE (2)
ALL VALUES IN (mg/kg)

COMPOUND
WEST
DITCH

SEDIMENT
QUALITY CRITERIA (3)

SO-1603 SD-1907
NOAA
ER-L

NOAA
ER-M

ALUMNUM i 6190.00 7.80 J NCA NCA
ANTIMONY 110 U NA 2.00 25.00
ARSENIC 24.70 26.60 J 33.00 85.00
5ARIUM 23.90 47 00 J NCA NCA
BERYLLIUM 0.56 1.30 J NCA NCA
CADMIUM 0.28 U 1.00 UJ 5:00 9.00
CALCIUM 1690.00 NA NCA NCA
CHROMIUM 21.20 32.30 J 80.00 145.00
COBALT 5.00 NA NCA NCA
COPPER 30.00 92.10 J 70.00 390.00
IRON 19700.00 NA NCA NCA
LEAD 28.90 76.90 4 99.00 110.00
MAGNESIUM 2620.00 NA NCA NCA
MANGANESE 77.40 NA NCA NCA
MERCURY 0.14 U 0.00 J 1.30
NICKEL 11.90 17.80 j 30.00 50.00
POTASSIUM : 1310:00 NA NCA NCA
SELENIUM 0.66 4.30 UJ NCA NCA
SILVER 0.70 2.40 4 100 220
SODIUM 495000 NA NCA NCA
THALLIUM ISO U 5.10 UJ NCA NCA
VANADIUM 26.40 NA NCA NCA
ZINC 73.10 14100 ■4: mmmm 270.00
CYANIDE 0.55 U NA NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for al least one location are Included. Complete results are In Appendix C.
(2) Refer toSalinHy Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations
(3) Estuarine locations were compared to the NQAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

OLD RED ROOT CREEK DRAINAGE AREA 

FRESHWATER (2)
ALL VALUES IN (mg/kg)

COMPOUND
DRY TR 

ARE
IBUTARY 
•A 18

ARI
FORESTED

EA 19
WETLANDS

AREA 19 NE WETLANDS AREA 19
SW WETLANDS

SEDIMENT

SD-1801 SD-1802 SD-1901 SD-1903 SD-1908 SD-1909 SD-1910 SD-1904 SD-1906
Ontario

LEL
Ontario SEL 
(Based on

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY

NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE

3.10 J- 
NA

3.30 J-
17.70 J 
0.22
0.05

NA
16.80

NA

48.30
NA.......

886.00
NA
NA

0.11 U 

3.80
NA

0.86
0.95

NA
0.88 U 

NA
21.70 J 

NA

1.80 J- 
NA

0.90 J- 
22.70 J 

0.71
0.23

NA
22.80

NA

4830
NA

171.00
NA
NA

0.18 U 

7.40
NA

1.30 U 
0.50

NA
1.30 U 
NA

56.S0 J 
NA

NA
2.090 U

25.900 J
49.200 
0.880 

(£780

NA
15.300

NA 

39.B0Q 
' "NA........

37.900
NA
NA

0.100 U
5.200

NA
1.200 UJ 
0.400 U

NA
0.840 U

NA
23.500

NA

50.30 J 
NA

78.10 J
48.20 J 

1.00 J 

0.74 UJ
NA

16.90 J 
NA

108.00 J 

NA

6090 J
NA
NA

:i::::::0.3S)!:!iJ '
13.20 j 

NA

10.10 u
1.40 J 

NA
3.60 UJ 

NA
59.10 J 

NA

1190.00
1.16 U 

3.50
6.60
0.10
0.26 U

248.00
9.10
2.90
9.60 

6270.00

4.60
308.00 

13.20

0.07 U 

2.40
113.00 U 

1.12 UJ 
0.38 J-

87.60 U 

1.22 U 
11.30
72.90
0.72 U

16.10 J 
NA

39.20 U
62.60 J 

1.10 J
2.20 J 

NA
3650 J

NA

89.1 D J 
NA

6890 J
NA
NA

038 J 

20,20 J
NA

12.30 U 

1.40 J 
NA

4.60 UJ 
NA

254.00 J 

NA

3.50 UJ 
NA

8.90 U 
47.90 J 
064 J 

0.55 UJ 
NA

2850 J

NA
31.50 J 

NA
21.30 J 

NA
NA

0.15 UJ

4.80 J 
NA

3.00 U 

0.67 UJ 
NA

2.80 UJ 
NA

20.10 J 
NA

3.20 UJ 
NA

8.30 U 
54.70 J 
0.64 J 

0.51 UJ 
NA

10.90 J 
NA

2000 J
NA.......

11.10 J 
NA
NA

021 J 
2.40 j 

NA
9.80 U 
0.62 UJ 

NA
2.50 UJ 

NA

13.40 J

2080.00
1.31 U 

5 IQ
9 50
0.14

0.30 U
1290.00

8.60
1.70

2020:::: 

5260 00
17.50

1600.00 
25.90
0.06 U

4.00
480 00

1.25 UJ 
0.58 J- 

5880.00 U 

136 R
8.00

26.50
0.78 U

NCA
NCA

6
NCA
NCA

0.6
NCA

26
NCA

18
20000

31
NCA
460
02

16
NCA
NCA
NCA
NCA
NCA
NCA
120

NCA

NCA
NCA

::L:i:33
NCA
NCA

10
NCA

110
NCA

110
40000

•.:::290
NCA
1100

2
75

NCA
NCA
NCA
NCA
NCA
NCA

820
NCA

NOTES:
(1) Only compounds exceeding Iheir MOL for al least one location are included. Complete results are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations
(3) Estuarine locations were compared to the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52) 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The genetic Severe Effect Level (SEL) guideline Is shown In the table. Actual SEL values were from

TOC concentrations at each location. Calculated SELs for each location are given In Appendix E.
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COUNTY PARK DRAINAGE AREA 
FRESHWATER <2|

ALL VALUES IN (tngfkg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

COMPOUND
MAINTENANCE AREA 

DITCH fCONT.)
WESTERN BOUNDARY 

DITCH
AREA 10 SOUTHERN 

BORDER’DITCH
SEDIMENT

QUALITY CRITERIA (3)

SD-1011 SD-1001 SD-1002 , SD-1006
Ontario

LEL
OntartoSEL 
(Based on 
TOC) |4|

ALUMINUM 937.00 1240 00 1.64 U 1280 00 NCA NCA
ANTIMONY 1.04 U 1.52 U NA 1 42 U NCA NCA
ARSENIC 1.20 J- 1.70 J- 1.30 U 2.90 J- 6 33
BARIUM 2.70 17.00 11.20 5 40 NCA NCA
BERYLLIUM 0.13 J 0.42 J 0.25 U 022 J NCA NCA
CADMUM 0.28 U 0.38 U 0.41 U 0.35 U 0:6 10
3ALCIUM 70.40 J 531.00 J NA 240.00 J NCA NCA
CHROMIUM 3:00 8.30 5.40 670 26 110
COBALT 1.00 J 3.30 J NA 230 J NCA NCA
COPPER 4.10 J 20 70 | J 7.90 J ' 880 J * ia 110
RON 4660.00 J 33900.00

II
NA 5530:00 J gDooo 40000

LEAD 550 25.50 12.00 J 10.80 31 250
MAGNESIUM 137.00 19300 NA 111.00 NCA NCA
MANGANESE 10.40 17.50 NA 2310 460 1100

MERCURY 0:05 U 0.07 U 0.08 U 0.07 u 0:2 2

NICKEL 190 3.40 2.40 3.10 16 75
POTASSIUM 64.20 U 93.90 u NA 8780 u NCA NCA
SELENIUM 0:63 U 0.93 u 0.25 U 087 u NCA NCA
SILVER 0:28 J 1.70 J 0.31 U 051 J NCA NCA
SODIUM 29.90 U 74.80 u NA 45 30 u NCA NCA
THALLIUM 0:88 U 1.28 u 1.80 U 1 18 u NCA NCA
VANADIUM S;20 J 31.30 J NA 10.60 J NCA NCA

DNC 20.40 U 51.20 J 29.70 U : 14.00 u 120 820
CYANIDE 0 52 U 0.72 u NA 0.68 u NCA NCA

NOTES:
(1) Only compounds exceeding Ihelr MDL (or al least one location are Included. Complete results are in Appendix C.

(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technicat Memorandum NOS OMA 52). 

Freshwater locations were compared lo the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guidelineis-shown In the table. Actual SEL values were calculaled from 

TOC concentrations at each location. Calculated SELs.for each location are given In Appendlx.E.



COUNTY PARK DRAINAGE AREA 

FRESHWATER (2)
ALL VALUES IN (mg/kg)

TABLE 4-10
METALS AND CYANIDE DETECTED IN SEDIMENT (II

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

SD-1003 SD-1004

ALUMINUM 3.11 UJ 1.48 U
ANTIMONY NA NA
ARSENIC 7.40 J 1.30
BARIUM 49.30 J 7.90
BERYLLIUM 0.83 J 025 U
CADMIUM 0.77 UJ 0.37 U
CALCIUM NA NA
CHROMIUM 9.60 J 3.50
COBALT NA NA
COPPER ::h324.00::;!J/ 7.20 J
IRON NA NA
LEAD 68.10 J 5.70 J
MAGNESIUM NA NA
MANGANESE NA NA
MERCURY 0.13 UJ 007 U
NICKEL 7.60 J 5.00
POTASSIUM NA NA
SELENIUM 0.81 J 0.28
SILVER 1.10 U 0.28 U
SODIUM NA NA
THALLIUM 3.37 UJ 1.69 U
VANADIUM NA NA
ZINC 117.00 J 32.50 U
CYANIDE NA NA

NOTES:

SD-100S

1.78
NA

4.40
4.80 

0.27 

0.44
NA

8.80 
NA

9.10 

NA
9.B0

NA
NA

0.08
4.10 

NA
0.27
0.90

NA
1.97

NA
27.70

NA

U

SD-1012 
(Duplicate of 

SD-10081

1.61 U 
NA 

8,20 
7.50 

0.38 

0.40 U 
NA 

10.10 
NA

13.20 J 

NA

NA '

NA
0.07 U 

5.80 
NA 

0.61
1.20 U 
NA

1.78 U 
NA

40.20 U 
NA

SD-1007

1.28 U 
NA 

5.80 

22.00 
0.40 

0.32 U 
NA 

11.50 
NA

14.60 J 

NA
15.70 J 

NA 
NA

0.06 U 

15.00 
NA 

0.22
0.74 U 

NA
1.44 U 
NA 

104.00 
NA

SD-1008

3.39 UJ 

NA 

<8.80 
123.00

1.50

2.50 
NA

48 20 
NA 

84.70 
NA 

97.80 
NA 
NA

5.13
24.90 

NA

1.20
21.90 

NA
3.82 UJ 

NA

280.00 4
NA

SD-1009

o! o2y , MDL ,W al leasl 006 loca,ion 3,0 Included. Complete results are In Appendix C.
(2| Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations 
(3) Estuarine locations were compared lo the NOAA Guidelines. 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared lo the Ontario Provincial Sediment Quality Guidelines (1992).
Ih"B8neric Sever® Levo1 <SEL) OuWeline h shown in the lable. Actual SEL values were from

TOC concentrations al each location. Calculated SELs for each location are given In Appendix E.

1.95 U 
NA 

32.40
9.00 

1.20
0.48 U 

NA 

24.20 
NA

77:00 J 
NA

272.00 i
NA
NA

0.10 U
9.40 

NA

1.00
1.40 U 
NA

2.22 U 
NA

118.00 
NA

SD-1010

1.66 U 
NA

14.30
9.00 
0.57 

0.41 U 
NA 

13.10 
NA

20.30 4 
NA

14.80 J 
NA 
NA

0.09 U 

9.30 
NA 

0.31
2.20 U 

NA
1.92 U 
NA

83.80 
NA

SEDIMENT
QUALITY CRITERIA (3)

Ontario

LEL

NCA
NCA

8
NCA
NCA

06
NCA

26
NCA

18
20000

31
NCA
460
02

16
NCA
NCA
NCA
NCA
NCA
NCA

120
NCA

Ontario SEL 
(Based on 
TOCH4)

NCA 
NCA 

33 
NCA 
NCA 

10 
NCA 

110 
NCA 

110 
40000 

250 
NCA 

1100 
i:2
75

NCA
NCA
NCA
NCA
NCA
NCA

820
NCA
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TABLE 4-11
SUMMARY OF TNT RESULTS IN SEDIMENT

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY
ALL VALUES IN (mg/kg)

1 DRAINAGES
SAMPLEID

WATER
FEATURE

FRESHWATER/
ESTUARINE

2A6-TNT
JENKINS
METHOD

2A6-TNT 
METHOD 8330

Ana 12 SD-1201 Area 12 Ditch Estuarine 7.800 0.250 U

Drainage Ana SD-1202 Estuarine 0.960 U NA
SD-1203 Estuarine 0.960 U NA

Black Ditch SD-0401 Area 4 Ditch Freshwater 741000 NA

Drainage Ana SD-0402 Freshwater 60.000 NA
SD-0403 Freshwater 49.000 NA
SD-0404 Freshwater 82.000 0.190 U
SD-0405 Freshwater 29.000 NA
SD-0406 Freshwater 32000 NA
SD-0501 Area 5 Pond Freshwater 461000 NA
SD-0502 Freshwater 38.000 NA
SDO503 Freshwater 14.000 NA
SD-0504 Freshwater 2.900 NA
SD-0407 Black Ditch Freshwater 0.960 U NA
SD-0406 Freshwater 3.400 NA
SD-0505 Freshwater 0.920 U NA
SD-0506 Estuarine 0.980 U NA
SD-0507 Estuarine 0.920 U NA
SD-0616 Estuarine 0.940 U NA
SD-0617 Estuarine 0.940 U NA
SD-0618 Estuarine 0.980 U NA
SD-0619 Estuarine 0.960 U 0.250 U
SD-0620 (1) Estuarine NA 0.220 U

Centnl Ditch SD-1101 Central Ditch Estuarine 0.920 U NA

Drainage Ana SD-1102 Estuarine 0.960 U NA
SD-1103 Estuarine 0.980 U NA
SD-1104 Estuarine 0.980 U NA
SD-1625 IsolatedEstuarine Ponds Estuarine 15.000 NA
SD-1622 Estuarine 0.940 U NA
SD-1623 Freshwater 0.980 U NA
SD-1626 Freshwater NA 0.220 U
SD-1627 (2) Freshwater NA 0.210 U
SD-1621 Upgradient Contiguous Ponded Area Freshwater 11.000 NA
SD-1624 Estuarine 0.980 U NA

•
County Park SD-1006 Area 10 Southern Border Ditch Freshwater 1.400 NA

Drainage Ana SD-1902 Freshwater.. 30.000 0.250 U
SD-1003 Open Lawn Ditch ' Freshwater 11.000 0.240 U
SD-1004 Freshwater 1.700 NA
SD-1005 Freshwater NA 0.230 U
SD-1012 (3) Freshwater NA 0.230 U
SD-1007 Maintenance Area Ditch Freshwater 2.500 0.210 U
SD-1008 Freshwater 35.000 0.230 U
SD-1009 Freshwater 5.400 0.220 U
SD-1010 Freshwater 0.960 U NA
SD-1011 . _ Freshwater 0.940 U NA
SD-1001 Western Boundary Ditch Freshwater 0.940 U NA
SD-1002 Freshwater 1.500 NA

East Ditch SD-1402 East Ditch Freshwater 0.980 U 0.200 U
Drainage Ana SD-1403 Freshwater 18.000 0.250 U

SD-1404 Freshwater 42.000 NA
SD-1405 Freshwater 48.000 0.250 U
SD-1406 Freshwater 1.000 U NA
SD-1407 Estuarine 0.980 U NA
SD-1408 Estuarine 0.980 U NA
SD-1410 Unnamed Tributary Freshwater 37.000 0.240 U
SD-1411 Estuarine 1.000 U NA
SD-1412 Estuarine 0.980 U NA
SD-1401 Upgradient Scirpus Marsh Freshwater 4.600 NA

SDJENKIN.XLS 6/3/96



TABLE 4-11
SUMMARY OF TNT RESULTS IN SEDIMENT

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY
ALL VALUES IN (mg/kg)

DRAINAGES SAMPLE ID
WATER

FEATURE
FRESHWATER/

ESTUARINE
2,4,6-TNT
JENKINS
METHOD

2,4,6-TNT 

METHOD 8330

Old Red Root Creek SD-1611 Assoicated Ditches - Area 16 Estuarine 3.300 NA

Drainage Area SD-1612 Estuarine NA 0.200 U
SD-1613 Estuarine 3.400 NA
SD-1614 Freshwater 10.000 0.230 UJ
SD-1615 Estuarine 0.940 U NA
SD-1616 Estuarine 1.000 U NA
SD-1617 Estuarine 0.980 U NA
SD-1618 Estuarine 0.980 U NA
SD-1628 (4) Estuarine NA 0.220 U
SD-1629 Estuarine 0.980 U NA
SD-1630 Estuarine 0.960 U NA
SD-1901 Area 19 Forested Wetlands Freshwater 6.100 NA
SD-1903 Freshwater 58.000 NA
SD-1908 Area 19 NE Wetlands Freshwater 0.940 U NA
SD-1909 Freshwater 38.000 NA
SD-1910 Freshwater 2.500 NA
SD-1604 Old Red Root Creek Freshwater 1.100 NA
SD-160S Freshwater 0.980 U NA
SD-1606 Estuarine 0.940 U NA
SD-1607 Estuarine 9.970 NA
SD-1608 Estuarine 19.300 NA
SD-1609 Estuarine NA 0.180 U
SD-1610 Estuarine 5.880 NA
SD-1631 (5) Estuarine NA 0.250 U
SD-1904 Area 19 SW Wetlands Freshwater 44.000 NA
SD-1905 Freshwater 6.800 NA
SD-1906 Estuarine NA 0.230 U
SD-1911 (6) Estuarine NA 0.250 U
SD-1215 Southwest Ditch Estuarine 0.960 U NA
SD-1216 Estuarine 0.980 U NA
SD-1619 Estuarine 1.700 NA
SD-1620 Estuarine 0.940 U NA
SD-1801 Dry Tributary - Area 18 Freshwater 7.200 NA
SD-1802 Freshwater 0.960 U NA
SD-1601 West Ditch Estuarine 0.960 U NA
SD-1602 Estuarine 10.000 NA
SD-1603 Estuarine 0.940 U NA
SD-1907 Estuarine 0.960 U NA

Red Root Creek SD-2001 Area 20 Ditch Freshwater 0.980 U NA
Drainage Area SD-2002 Freshwater 0.960 U NA

SD-1803 Area 18B Stream Freshwater 19.000 0.220 U
SD-1804 Freshwater 1.400 NA
SD-1805 Freshwater 0.960 U NA
SD-1806 Freshwater 0.980 U NA
SD-1807 Freshwater 59.000 0.230 U
SD-1808 Freshwater 1.000 U NA
SD-1809 Freshwater 0.180 U NA
SD-1818 (7) Freshwater NA 0.240 U
SD-1810 Area 18C Stream Freshwater 1.000 U NA
SD-1811 Freshwater 0.940 U NA
SD-1812 Freshwater 0.980 U NA
SD-1813 Freshwater 1.000 U NA I
SD-1814 Freshwater 0.980 U NA
SD-1815 Freshwater 0.940 U NA
SD-1816 Freshwater 0.940 U NA
SD-1817 Freshwater 0.940 U NA
SD-0101 Lower Area 18B Stream Freshwater 0.940 U NA
SD-0102 Freshwater 0.960 U NA
SD-0103 Freshwater 0.940 U NA
SD-0104 Freshwater 0.940 U NA
SD-0801 Area 8 Pond Freshwater NA 0.240 U
SD-0802 Freshwater 71.000 0.230 U
SD-0803 Freshwater 50.000 NA
SD-0804 Freshwater 0.940 U NA
SD-0805 Freshwater 0.980 U NA
SD-0806 Freshwater 12.000 NA
SD-0807 (8) Freshwater NA 0.220 U

SDJENK1N.XLS 6/3/96



DRAINAGES

Red Root Creek 
Drainage Area

TABLE 4-11
SUMMARY OF TNT RESULTS IN SEDIMENT

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY
ALL VALUES IN (mg/kg)

SAMPLE ID
WATER

FEATURE

SD-0601
SD-0602
SD-0603
SD-0604
SD-0605
SD-0606
SD-0607
SD-0608
SD-0609
SD-0610
SD-0611
SD-0612
SD-0613
SD-0614
SD-0615

Red Root Creek

Sulfur Plant Ponds

FRESHWATER/
ESTUARINE

2,4,6-TNT
JENKINS
METHOD

Estuarine 13.000

Freshwater 64.000
Estuarine 6.800
Estuarine 11.000
Estuarine 0.940 U
Estuarine 0.940 U
Estuarine 0.980 U

Estuarine 0.960 U
Estuarine . 0.960 U

Freshwater 34.000
Freshwater 12.000
Freshwater 11.000
Freshwater 1.100
Freshwater 20.000
Freshwater 55.000

2A6-TNT 
METHOD 8330

NA

0.

Notes:
(1) Sample SD-0620 is a QC duplicate of sample SD-0619.
(2) Sample SD-1627 is a QC duplicate of sample SD>1626.
(3) Sample SD-1012 is a QC duplicate of sample SD-1005.
(4) Sample SD-1628 is a QC duplicate of sample SD-1612.
(5) Sample SD-1631 is a QC duplicate of sample SD-1609.
(6) Sample SD-1911 is a QC duplicate of sample SD-1906.
(7) Sample SD-1818 is a QC duplicate of sample SD-1809.
(8) Sample SD-0807 is a QC duplicate of sample SD-0801.
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TABLE 4-12
DIOXIN/FURAN COMPOUNDS DETECTED IN SEDIMENT (1) 

FORMER RARITAN ARSENAL • EDISON, NEW JERSEY

BLACK DITCH DRAINAGE AREA 

ESTUARINE (2)
ALL VALUES IN (mg/kg)

COMPOUND

BLACK DITCH SEOIIk 
QUALITY Q

KENT
RITERIA (3)

SD-0616 SD-0619
SD-0620 

(Duplicate of 
SD-0619)

NOAA
ER-L

NOAA : 
ER-M

HPCDD (TOTAL) 0.00010 J 0.00020 UJ 0.00010 J NCA NCA

HPCDF (TOTAL) 0.00004 J 0.00020 UJ 0.00010 UJ NCA NCA

OCDF 0.00003 J 0.00020 UJ 0.00010 UJ NCA NCA

OCDD 0.00070 J 0.00130 J 0.00100 J ! NCA NCA

NOTES:
(1) Only compounds exceeding their NTOL tor at least,one location are included. Complete results,

including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52). 

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
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RED ROOT CREEK DRAINAGE AREA 
ALL VALUES IN (mg/kg)

TABLE 4-12
DtOXIN/FURAN COMPOUNDS DETECTED IN SEDIMENT (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

ESTUARINE (2) FRESHWATER (2)

RED ROOT CREEK SULFUR PLANT PONDS SEDIMENT
COMPOUND QUALITY CRITERIA (3)

NOAA NOAA Ontario Ontario SEL

SD-0603 SD-0609 SD-0613 SD-0616 ER-L ER-M LEL (Based on 
TOC) (4)

HPCDD (TOTAL) 0.00010 UJ 0.00010 UJ 0.00010 UJ 0.00030 UJ NCA NCA NCA NCA

HPCDF (TOTAL) 0.00010 UJ 0.00010 UJ 0.00010 UJ 0.00030 UJ NCA NCA NCA NCA

OCDF 0.00010 J 0.00010 UJ 0.00010 UJ 0.00020 UJ NCA NCA NCA NCA

OCDD 0.00090 J 0.00060 J 0.00030 J 0.00220 J NCA NCA NCA NCA

NOTES:
(1) Only compounds exceeding Iheir MDL for at least one location are included. Complete results, Including TICs, are in Appendix C.
(2) Refer to Salinity Map (Figure 3-2) and Appendix A to determine extent of freshwater and estuarine locations.
(3) Estuarine locations were compared to the NOAA Guidelines, 1990 (Technical Memorandum NOS OMA 52).

Freshwater locations were compared to the Ontario Provincial Sediment Quality Guidelines (1992).
(4) The generic Severe Effect Level (SEL) guideline is shown in the table. Actual SEL values were calculated from 

TOC concentrations at each location. Calculated SELs for each location are given in Appendix E.

SDDIORD.XLS



TABLE 4-13

PHYSICAL CHARACTERISTICS OF SEDIMENT

former Raritan arsenal

EDISON, NEW JERSEY

SAMPLE

LOCATION*

PARTICLE SIZE DISTRIBUTION (%) TOTAL ORGANIC 

CARBON 

(mg/kg)

pH %

SOLIDS

COARSE SAND

AND GRAVEL

SAND SILT CLAY

EAST DITCH DRAI NAGE

Uoaradient Scircus Marsh _____________________________________________ _________________
SD-1401 I 27.8 23.4 37.1 11.7 27700 4.4 61.8

Average 27.8 23.4 37.1 11.7 27700 4.4| 61.6

Unnamed Tributary

SW-1410 10.5 33.8 47 8.7 57000 6.9 21

SW-1411 15.4 45.4 33 6.2 44700 7 28.6

SW-1412 7.8 62.1 215 8.6 46800 7 46.4

Average 11.2 47.1 33.8 7.8 49500 7 32

East Ditch

SW-1402 30.4 62.6 4.1 2.9 2450 4.5 79.8

SW-1403 0.2 1.2 57.7 40.9 19600 6-2 49.7

SW-1404 12.2 16.8 S2.5 18.5 23900 6.4 29

SW-1405 1.7 4.4 54.9 39 35700 6.4 33.6

SW-1406 42.9 25 25 7.1 6410 6.8 52.1

SW-1407 37.1 35.5 18.7 8.7 87100 6.9 30.6

SW-1408 11.3 11.1 61.9 15.7 31300 7 38.2

Average 19.4 22.4 39.3 19 2949.3 6.3 44.7

BLACK DITCH DRMNAQE

Area 4 Ditch

SD-0401 27.7 17.3 39 16 187000 4.6 17.8

SD-0402 29.4 10.4 45.2 15 201000 4.8 21.2

SD-0403 20 23 48.9 8.1 36400 5,3 325

SD-0404 12 53.6 27.4 7 62100 45 52.2

SD-040S 11.5 575 25 6 39300 5.2 52.8

SD-0406 3.3 4.3 67.4 25 30G00 4.3 40

Average 17.3 27.7 425 12.9 92733.3 4.9 36.2

Area S Pond

SW-0501 7.5 47 34.5 11 75600 5.7 36.9

SW-0502 95 32.2 41 17 197000 55 23.4

SW-0503 13.6 33.4 32 21 57500 55 43.1

SW-0504 6.4 26.1 47.5 20 105000 5.1 31.4

Average 9.3 34.7 38.6 17.2 109025 5.6 33.7

Black Ditch

SW-0407 41.9 55.2 1.4 1.5 2140 6.2 79.3

SW-0408 12 68.7 11.3 8 4980 6 62.6

SW-0505 48.4 48.6 1 2 188 7.4 69.2

SW-0506 32.2 545 10 3.5 1520 6 68.2

SW-0507 74.1 22.9 0.7 2.3 549 55 74.5

SW-0616 5.2 54.8 34 6 43800 6.7 48.7

SW-0617 11.2 30.8 50.7 7.3 39900 7.1 33.6

SW-0618 4.2 16.8 67.5 115 40100 7.3 28.1

SW-0619 7.4 47.6 37 8 20100 6.2 315

Average 26.3 44.4 23.7 5.6 17030.8 6.5 54.9



TABLE 4-13 (CONTINUED)

PHYSICAL CHARACTERISTICS OF SEDIMENT

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLE

LOCATION*

PARTICLE SIZE DISTRIBUTION (%) TOTAL ORGANIC 

CARBON 

(mg/kg)

pH %

SOLIDS

COARSE SAND

AND GRAVEL

SAND SILT CLAY

EAST DITCH DRAINAGE

Upgradient Scirpu* Marsh

SD-1401 27.8 23.4 37.1 11.7 27700 4.4 61.8

Average 27.8 23.4 37.1 11.7 27700 4.4 61.8

Unnamed Tributary

SW-1410 10.5 33.8 47 8.7 57000 6.9 21

SW-1411 15.4 45.4 33 6.2 44700 7 28.6

SW-1412 7.8 62.1 21.5 8.6 46800 7 46.4

Average 11.2 47.1 33.8 7.8 49500 7 32

East Ditch

SW-1402 30.4 62.6 4.1 2.9 2450 4.5 79.8

SW-1403 0.2 1.2 57.7 40.9 19600 6.2 49.7

SW-1404 12.2 16.8 52.5 18.5 23900 6.4 29

SW-1405 1.7 4.4 54.9 39 35700 6.4 33.6

SW-1406 42.9 25 25 7.1 6410 6.8 52.1

SW-1407 37.1 35.5 18.7 8.7 87100 6.9 30.6

SW-1408 11.3 11.1 61.9 15.7 31300 7 38.2

Average 19.4 22.4 39.3 19 2949.3 6.3 44.7

BLACK DITCH DRAINAGE
1

Area 4 Ditch

SD-0401 27.7 17.3 39 16 187000 4.6 17.8

SD-0402 29.4 10.4 45.2 15 201000 4.8 21.2

SD-0403 20 23 48.9 8.1 36400 5.3 32.9
jSD-0404 12 53.6 27.4 7 62100 4.9 52.2
lsD-0405

11.5 57.5 25 6 39300 5.2 52.8

SD-0406 3.3 4.3 67.4 25 30600 4.3 40

Average 17.3 27.7 42.2 12.9 92733.3 4.9 36.2

Area 6 Pond

SW-0501 7.5 47 34.5 11 75600 5.7 36.9

SW-0502 9.8 32.2 41 17 197000 5.8 23.4

SW-0503 13.6 33.4 32 21 57500 5.9 43.1

SW-0504 6.4 26.1 47.5 20 106000 5.1 31.4

Average 9.3 34.7 38.8 17.2 109025 5.6 33.7

Black Ditch

SW-0407 41.9 55.2 1.4 1.5 2140 6.2 79.3

SW-0408 12 68.7 11.3 8 4980 6 62.6

SW-0505 48.4 48.6 1 2 188 7.4 69.2

SW-0506 32.2 54.3 10 3.5 1520 6 68.2

SW-0507 74.1 22.9 0.7 2.3 549 5.9 74.5

SW-0616 5.2 54.8 34 6 43800 6.7 46.7

SW-0617 11.2 30.8 50.7 7.3 39900 7.1 33.6

SW-0618 4.2 16.8 67.5 11.5 40100 7.3 28.1

SW-0619 7.4 47.6 37 8 20100 6.2 31.8

Average 26.3 44.4 23.7 5.6 17030.8 6.5 54.9



TABLE 4-13 (CONTINUED)

PHYSICAL CHARACTERISTICS OF SEDIMENT

FORMER RARITAN ARSENAL
EDISON, NEW JERSEY

p SAMPLE 

LOCATION*

PARTICLE SIZE DISTRIBUTION (%) TOTAL ORGANIC 

CARBON 

(mg/kg)

pH %

SOLIDS

COARSE SAND

AND GRAVEL

SAND SILT CLAY

RED ROOT CREEt< DRAINAGE

18C Stream

SW-1812 2.7 90.1 5.6 1,6 2000 6.5 81.4

SW-1816 37.8 59.4 1.2 1.6 218 5.3 82.9

SW-1817 48.7 45.3 2.1 3.9 275 5.2 82.8

SW-1815 23.4 74 1 1.6 2660 6.3 76.2

SW-1813 3.6 67.4 27.2 1.8 5890 6-3 60.2

SW-1814 27.9 69.2 06 2.3 1090 6.2 77.8

SW-1810 22.6 71.1 4.1 2.2 2000 6.8 82.4

SW-1811 27.1 62.4 9 1,5 1670 6.5 70.1

Average 23.8 68.1 6 2.1 2019 6.1 77.7

18B Stream

SW-1803 45.9 48.8 2:3 3 9060 6.2 60

SW-1804 40.1 53.9 3 3 578 5.9 69.8

SW-1805 28.2 68.8 2,1 0.9 725 6.3 71.6

Bt-1806
14.4 82.6 2.1 0.9 93700 6 72

W-1807
19.3 77.2 2.4 1.1 21200 5.7 24.4

JsW-1808
57.2 40.2 1.9 0.7 304 47 79.9

|SW-1809
67.6 30.6 i.i 07 119 5.2 81.3

yAvorago 39 57.4 2.1 1.5 17955.1 5:7 65.6

RLower 18B Stream

SW-0101

SW-0102

SW-0103

SW-0104

21

59.9

16.5

43

68.5

36.9

79.9

53.1

8

1.8

1.7

2.3

2.5

1.4

1.9

1.6

136

629

561

132

4.5

5

4.8

5

76.5

80.4

78.4

82,7

Avenge 35.1 59.6 3.45 1.85 364.5 4.825 795

Area 20 Ditch

' ......................................

SW-2001 3.9 40.1 37.5 18.5 6420 6.3 68.5

SD-2002 7.7 65.3 13,3 13,7 2160 6.4 71.1

Average 5.8 52.7 25.4 16.1 5290 6.4 69.8

'
Area 8 Pond

SW-0801 10.8 19.2 52 18 59200 6.6 20.1

SW-0802 34.6 27.6 29.3 8.5 20900 6.6 13.3

SW-0803 8.1 31.9 46 14 18500 6.7 29.5

SW-0804 14.3 51.5 20.3 13.9 16400 6.4 67

SW-0805 10.6 76.4 8.6 4.4 11400 6.6 67.2

SW-0806 2.1 3.9 54 40 24900 6.5 37.6

Average 13.4 35.1 35 16.5 25216.7 6.6 39.1



TABLE 4-13 (CONTINUED)

PHYSICAL CHARACTERISTICS OF SEDIMENT

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLE

LOCATION*

PARTICLE SIZE DISTRIBUTION (%) TOTAL ORGANIC 

CARBON 

(mg/kg)

pH %

SOLIDS

COARSE SAND

AND GRAVEL

SAND SILT CLAY

Red Root Creek

SW-0601 17 28 40 15 58400 5.7 20.5

SW-0602 44.3 23 24.2 8.5 96700 5.8 11.9

SW-0603 15.4 34.6 40 10 49400 6.8 39

SW-0604 21.5 20.5 45.5 12.5 50100 6.8 16.4

SW-0605 5.1 28.2 50.7 16 42600 7.2 31.4

SW-0606 7.3 28.7 48 16 23200 6.6 31.2

SW-0607 10 30 46.7 13.3 76500 6.1 24.4

SW-0608 28.4 28.6 36.8 6.2 76900 7 39.3

SW-0609 13.5 41.5 37 8 25000 7.6 32.6

Average 18.1 29.2 41 11.7 55422.2 6.2 27.4

Sulfur Plant Ponds

SD-0611 9 44 44.5 2.5 33200 4.6 51.9

SD-0612 19.8 77.2 1.2 1.8 2100 5.7 36.3

SW-0613 25.5 53.5 17 4 14200 4.5 66.4

SW-0614 28.3 55.7 1'4.6 1.4 5700 4.8 47.8

SW-0610 13.4 60.6 25.8 0.2 18000 3.6 36.3

SW-0615 2 22 56 20 21100 3.4 41.4

Average 16.3 52.2 26.5 5 15716.7 4.4 46.7

CENTRAL DITCH DRAINAGE

Sentral Ditch

jSW-1101 2.4 5.2 70 22.4 7580 7.6 51.1|

jSW-1102 7.9 80.6 7.4 4.1 10800 7.7 63.8

JSW-1103 47 48.4 2.8 1.8 13400 7.5 77.4

SW-1104 42.3 40.8 12.1 4.8 56400 7.6 57.2

Average 24.9 43.8 23.1 8.3 22045 7.6 62.4

Upgradient Contiguous Ponded Area

SW-1621 9.5 68.5 11.9 10.1 12500 6.9 50.5

SW-1624 16.7 64.4 15.3 3.6 9420 7.4 55.8

Average 13.1 66.5 13.6 6.9 10960 7.2 53.2

Isolated Freshwater Pond

SW-1622 9.4 37.3 37.2 16.1 15800 7 51.2

SW-1626 18 72.6 4.7 4.7 5420 6.7 70.2

SW-1623 28.6 54.4 12.5 4.5 5560 7 71.3

Average 18.7 54.8 18.1 8.4 8926.7 6.9 64.2

Isolated Estuarine Ponds

SW-1625 18.5 21.6 40 19.9 147000 7.2 17

Average 18.5 21.6 40 19.9 147000 7.2 17



TABLE 4-13 (CONTINUED)

PHYSICAL CHARACTERISTICS OF SEDIMENT
FORMER RARITAN ARSENAL

■ EDISON, NEW JERSEY

SAMPLE

LOCATION*

PARTICLE SIS DISTRIBUTION (%) TOTAL ORGANIC 

CARBON

pH %

SOLIDS

COARSE SAND T SAND SILT | CLAY (mgfeg)

AREA 12 DRAINAGE

SW-1201 4.2 20.8 57 18 43300 7 41.7

SW-1202 10.6 62.5 20.1 6.8 21200 7.2 44.6

SW-1203 26.3 45.7 18.5 92 104000 7.3 13.2

Avenge 13.7 43 31.9 11.4 56166.7 7.2 33.2

OLD RE D ROOT C REEK DRAINAGE

Dry Tributary - Area 18 .

SD-1801 7.5 39.3 39 142 22000 6.2 74.6

SD-1802 7 41 31.7 20.3 18500 5.4 50.8

Average 7.3 40.2 35.4 ■1.7.3 20250 5.8 62-7

Area 19 NE Wetlands

SW-1908 30.8 57 9.1 3.1 32900 6.5 58.5

SW-1909 12,5 27.5 50 10 63900 6.6 20.4

JsW-1910
5.7 31.3 43 20 8230 6-3 34.1

fcprago__________ 16.3 38.6 34 11 35010 6.5 37.7

W
Area 19 Forested Wetlands

SD-1901 5.8 29.8 49.7 14.7 16400 5.1 50;2

SW-1903 11.3 53.7 282 6-1 42500 6 J2 25.8

Avenge 8.6 41.8 39,3 10.4 29450 5.7 38

Area 19 SW Wetla nds

SW-1904 7.7 42.3 41.9 8.1 61900 6 37.3

SW-190S 40.8 51.9 5 2.3 5770 7.4 63.1

SW-1906 15.1 46.9 29 9 65300 6.4 38.6

Avenge 21.2 47 25.3 6.5 44323.3 6.6 46.3

Old Red Root Cre«sk

SW-1604 2.4 41.6 34 22 23200 6.5 70

SW-1605 21.5 48.5 20 10 3560 6.1 79.2

SW-1606 14.6 22.4 52,2 10.8 74300 6.9 251

SW-1607 38.6 21.4 29.1 10.9 42100 7 20

SW-1608 27.4 24.6 35.5 12.5 152000 6.9 19

SW-1609 14.5 44.5 30,2 10.8 48700 6.7 37.3

SW-1610 13.8 16.2 47.5 22.5 28400 6.8 18.5

Avenge, 19 31.3 355 14.2 53180 6.7 38.4

West Ditch

SW-1907 32.9 22.6 28.3 16,2 35400 6.8 18.6

JSW-1601 31.8 25.4 34 9 188000 6.9 24

MV-1602 14.1 33.9 36 16 9700 6.9 21.8

MfV-1603 33.6 452 16,3 4.9 8610 6.8 54.4

Beverage 28.1 31.8 28.7 11.5 60427.5 6.9 29.7



TABLE 4-13 (CONTINUED)

PHYSICAL CHARACTERISTICS OF SEDIMENT

FORMER RARITAN ARSENAL

EDISON, NEW JERSEY

SAMPLE

LOCATION*

PARTICLE SIZE DISTRIBUTION (%) TOTAL ORGANIC 

CARBON 

(mg/kg)

pH %

SOLIDS

COARSE SAND

AND GRAVEL

SAND SILT CLAY

Associated Ditches - Area 16

SW-1611 7.8 42.2 39 11 60700 6.9 20.4

SW-1612 7.5 32.5 48 12 218000 6.7 16.9

SW-1629 45.8 20 20.8 13.4 34200 7.2 8.3

SW-1613 28.1 48.9 18.4 4.6 6770 6.8 37.7

SW-1630 19.9 65.9 9.9 4.3 5900 6.9 48

SW-1614 10.3 53.2 31.5 5 152000 6.8 26.4

SW-1615 13.4 53.6 25.6 7.4 160000 7.4 35.3

SW-1616 4.6 29.6 54.8 11 39200 7.2 23.5

SW-1617 6.2 33.8 48 12 10700 7.3 18.1

SW-1618 8.3 31.6 48.1 12 5970 7.2 33

Average 15.2 41.1 34.4 9.3 69344 7 26.8

Southwest Ditch

SW-1619 29.3 34.2 26 10.5 32500 7.1 15.1

SW-1620 6 21 57 16 25900 7 29.2

SW-1215 28.5 18.5 38.5 14.5 22700 7 30.9

SW-1216 12.8 28.2 46 13 26800 7 37.8

Average 19.15 25.475 41.875 13.5 26975 7.025 28.25

COUNTY PARK DRAINAGE AREA

Western Boundary Ditch

SW-1001 25.9 71.8 0.7 1.6 8840 6.1 69.1

SW-1002 17.2 81.3 0.7 0.8 7960 6.2 63.9

Average 21.55 76.55 0.7 1.2 8400 6.15 66.5

Maintenance Area Ditch

SD-1009 22.5 54.9 21.2 1.4 55400 4.9 52.3

SD-1010 35.5 51.6 9.8 3.1 27700 5.1 58.6

SD-1011 33 64.3 1.8 0.9 1020 6 95.7

SD-1007 19.6 66.7 11.3 2.4 1420 5.8 80.7

SD-1008 9.2 28.2 54.3 8.3 71500 5.4 30.4

Average 23.96 53.14 19.68 3.22 31408 5.44 63.54

Open Lawn Ditch

SD-1003 25.8 60.8 11.8 1.6 16700 6.1 33.6

SW-1004 36.5 47.2 12.2 4.1 15500 6.1 68.8

SW-1005 29.5 64.5 5.2 0.8 2370 4.4 58.9

Average 30.6 57.5 9.7 2.2 11523.3 5.5 53.8

Area 10 Southern Border Ditch

SW-1902 15.9 46.1 31.8 6.2 48600 5.9 21.8

SW-1006 17.8 80 1.3 0.9 2000 5.6 74.5

Average 16.9 63.1 16.6 3.6 25300 5.8 48.2

NOTES:

° Sample locations with an *SD* prefix were diy during the August 

sampling event, and hence were sampled only for sediment.

SW locations were sampled for both water and sediment.



TABLE 4-14
VOCs DETECTED IN AREA 10 SOIL (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

ALL VALUES IN (mg/kg)

Sample ID:
Date Collected:
Depth (feet):

SS-1064A
8/18/94
0.0-0.6

SS-10S6A
8/16/94
0.0 -0.6

SS-10S6A
8/18/94
0.0-0.6

SS-10S7A
8/16/94
0.0 -0.6

SS-1068A
8/16/94
0;0-0.6

SS-1069A
8/16/94
0:0-0.6

SS-1060A
8/16/94
0:0 -0J

SS-1061A
8/16/94
0.0-0.8

NJDEPE 
RDCSCC (2)

NJDEPE
N RDCSCC (3)

NJDEPE 
IGWSCC (4)

STYRENE 0;006 U 0:006 U 0.006 U 0:006 U 0.006 U 0.006 U 0.008 U 0.002 J 23 97 iob

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are in Appendix C.
(2) NJDEPE Residential Direct Contact Soil Cleanup Criteria;
(3) NJDEPE Non-Residential Direct Contact Soil Cleanup Criteria.
(4) NJDEPE Impact to Groundwater Soil Cleanup Criteria.
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ALL VALUES IN (mg/kg)

TABLE 4-14
METALS AND CYANIDE DETECTED IN AREA 10 SOIL (1)
FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

Sample ID:
Date Collected:
Depth (feet):

SS-1054A
34662

0.0 -0.6

SS-1056A
34662

0.0-0.6

SS-1066A
34662

0.0 -0.6

SS-1067A
34662

0.0-0.6

SS-1068A
34662

0.0 -0.6

SS-1059A
34662

0.0-0.6

SS-1060A
34662

0.0-0.6

SS-1061A
34662

0.0 -0.6

NJDEPE 
RDCSCC (2)

NJDEPE 
NRDCSCC (3)

NJDEPE 
IGWSCC (4)

ALUMINUM 4880 NA NA NA NA NA NA 8660 NCA NCA NCA
ANTIMONY 2.3 127 U 1.27 U 1.26 U 1.2 1.3 U 1.14 U 9 14 340 NCA
ARSENIC 6.8 J- 3.8 J- 5.3 J- 3.5 J- 3.4 J- 12.8 J- 2.2 J- 586 J* 30 ' 30 20
BARIUM 16.5 10 33.9 391 24.4 52.1 9.4 34.6 700 47066 NCA
BERYLLIUM 0.46 0.27 0.58 0.3 0.52 0.63 0.23 0.66 1 1 NCA
CALCIUM 85.3 J NA NA NA NA NA NA 175 J NCA NCA NCA
CHROMIUM 19.3 J- 10.9 16.4 8.9 20.2 14.1 12.2 29.5 J- 500 500 NCA
COBALT 2.6 NA NA NA NA NA NA 4.4 NCA NCA NCA
COPPER 24.9 16.1 23.4 38.5 48.8 9.8 15 6 71.8 600 600 NCA
IRON 11800 J NA NA NA NA NA NA 19400 J NCA NCA NCA
LEAD 40.7 U 13.1 39.7 69.6 51.4 21.8 20.4 133 J- 400 600 2000
MAGNESIUM 449 J NA NA NA NA NA NA 664 J NCA NCA NCA
MANGANESE 17.4 NA NA NA NA NA NA 55 NCA NCA NCA
MERCURY 0.06 U 0.06 U 0.06 U 2.4 0.05 U 0.08 U 0.06 U 0.12 14 270 NCA
MICKEL 5.7 2.6 9.9 14.8 8.7 8.7 2.8 8.6 250 2400 NCA
POTASSIUM 323 NA NA NA NA NA NA UJ 499 NCA NCA NCA
SILVER 0.25 UJ 0.24 UJ 0.24 UJ 0.25 J- 0.22 UJ 0.25 UJ 0.22 0.25 UJ 110 4100 NCA
VANADIUM 23.4 NA NA NA NA NA NA 44.3 370 7100 NCA
ZINC 20.4 7.3 49.4 : 73.8 38.2 28.7 17.7 39.1 1500 1500 NCA
CYANIDE 0.64 U NA NA NA NA NA NA 0.65 U 1100 21000 NCA

NOTES:
(1) Only compounds exceeding their MOL for at least one location are included. Complete result.-; are in Appendix C.
(2) NJDEPE Residential Direct Contact Soil Cleanup Criteria.
(3) NJDEPE Non-Residential Direct Contact Soil Cleanup Criteria.
(4) NJDEPE Impact to Groundwater Soil Cleanup Criteria.
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ALL VALUES IN (mg/kg)

TABLE 4-14
PESTtCIDE/POLYCHLORl MATED BIPHENYL COMPOUNDS DETECTED IN AREA 10 SOIL (11

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

Sample ID: SS-10S4A SS-1055A SS-10SSA SS-1067A SS-10S8A SS-1069A SS-1060A SS-1061A NJDEPE

Date Collected: 8116/94 8/16/94 8/18/94 8/16/94 8/16/94 8/16/94 8/16/94 8/16/94 RDCSCC(2) NRDCSCC (3) IOWSCC (4]

0.0-0.8 0.0-0.8 0.0 -0.8 0.0 -0.8 0.0-0.8 0.0 -0.8 0.0-0.6 0.0-0.8

4,4'-ODE 0.010 U 0.010 U 0.019 U ! 0.010 U 0.006 J 0.010 U 0.045 U 0.021 J 2 9 50

4,4'-DDT 0.005 J 0.010 U 0.019 U ; 0.010 U 0:011 0.010 U 0.045 U 0.018 J 2 9 500

BETAENDOSULFAN 0.010 0.015 0.019 U 0.010 U 0.011 0.010 U 0.045 U 0.017 MCA NCA NCA

DIELDRIN 0.010 U 0.010 U 0.019 U 0.010 U 0.008 U 0.010 U 0.023 J 0.022 U 0.042 0.18 50

NOTES:
(1) Only compounds exceeding their MDL for at least one location are Included. Complete results ate in Appendix C.

(2) NJDEPE Residential Direct Contact Soil Cleanup Criteria.
(3) NJDEPE Non-Residential Direct Contact Soil Cleanup Criteria.
(4) NJDEPE Impact to Groundwater Soil Cleanup Criteria.

<■*
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ALL VALUES IN (mg/kg)

TABLE 4-14
SVOCs DETECTED IN AREA 10 SOIL (1)

FORMER RARITAN ARSENAL - EDISON, NEW JERSEY

Sample ID:
Date Collected:
Depth (feet):

SS-10S4A
8/16/94
0.0-0.S

SS-1055A
8/16/94
0.0 -0.6

SS-10S6A
8/16/94
0.0-0.6

SS-1057A
8/16/94
0.0-0.6

SS-1058A
8/16/94
0.0 -0.6

S3-1059A
8/16/94
0.0 -0.6

SS-1060A
8/16/94
0.0-0.6

SS-1061A 
8/16/94
0.0 -0.6

NJDEPE
ROCSCC(2)

NJDEPE 
NRDCSCC (3)

NJDEPE 
ICWSCC (4)

ACENAPHTHENE 0.420 U 0.400 U 0.100 J 0.410 U 0.350 U 0.400 U 0.760 U 0.460 U 3400 10000 100
ACENAPTHYLENE 0.420 U 0.400 U 0.390 U 0.410 U 0.350 U 0.400 U 0.450 J 0.460 U NCA NCA NCA
ANTHRACENE 0.420 U 0.400 U 0.220 J 0.410 U 0.350 U 0.400 U 0.550 J 0.460 U 10000 10000 100
BENZO(A)ANTHRACENE 0.420 U 0.400 U 1.300 0.051 J 0.068 J 0.400 U 3200 0.120 J 00 4 500
BENZO(A) PYRENE 0.420 U 0.400 U 1300 0.410 U 0.076 J 0.400 U 1700 0.130 J 066 060 100
BENZO(B)FLUORANTHRENE 0.420 U 0.400 U 1400 0.410 U 0.210 J 0.400 U 3,900 0.180 J 0.9 4 50
BENZO(GHI)PERYLENE 0.420 U 0.400 U 0.670 0.410 U 0.350 U 0.400 U 0.870 0.460 U . NCA NCA NCA
BENZO(K)FLUORANTHRENE 0.420 U 0.400 U 1500 0.410 U 0.120 J 0.400 U 3900 0.180 J 0.9 4 500
BIS(2-ETHYLHEXYL) PHTHALATE 0.059 J 0.400 U 0.085 J 0.410 U 0.036 J 0.400 U 0.760 U 0.120 J 49 210 100
CARBAZOLE 0.420 U 0.400 U 0.068 J 0.410 U 0.350 U 0.400 U 0.089 J 0.460 U NCA NCA NCA
CHRYSENE 0.057 J 0.400 U 1.400 0.054 J 0.120 J 0.400 U 4.300 0.180 J 9 40 500
DIBENZO(A,H)ANTHRACENE 0.420 U 0.400 U 0.260 J 0.410 U 0.350 U 0.400 U 0.400 J 0.460 U 0.66 0.66 100
FLUORANTHRENE 0.110 J 0.400 U 2.600 0.081 J 0.150 J 0.400 U 5.700 0.340 J 2300 10000 100
FLUORENE 0.420 U 0.400 U 0.120 J 0.410 U 0.350 U 0.400 U 0.760 U 0.460 U 2300 10000 100
INDENO(1.2.3C,D)PYRENE 0.420 U 0.400 U 0.540 0.410 U 0.350 U 0.400 U 0,970 0.460 U 0.9 4 500
PHENANTHRENE 0.043 J 0.400 U 1.200 0.410 U 0.350 U 0.400 U 6.280 J 0.150 J NCA NCA NCA
PYRENE 0.091 J 0.400 U 3.500 0.077 J 0.160 J 0.400 U 8.600 0.380 J 1700 10000 100

TOTAL BNAs 0.360 ND 16.263 0.263 0.940 ND 34.909 1.780 NCA NCA NCA

NOTES:
(1) Only compounds exceeding their MDL for at least one location are included. Complete results, including TICs, are In Appendix C.
(2) NJDEPE Residential Direct Contact Soil Cleanup Criteria.
(3) NJDEPE Non-Residential Direct Contact Soil Cleanup Criteria.
(4) NJDEPE Impact to Groundwater Soil Cleanup Criteria.
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1 teh - 8400 ft

ANALYTICAL VOC RESULTS (UG/L) - SURFACE WATS) 
BLACK DITCH DRAINAGE AREA 

FRESHWATER

COMPOUND
AREA4
DITCH

AREASPOND BLACK DITCH

SW-0406 SW-0501 SW-0502 SW-0503 SW-OS04 SW-0407 SW-0408 SW-0505H I SW-0505L

TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u

ANALYTICAL VOC RESULTS (UG/L) - SURFACE WATER 
BLACK DITCH DRAINAGE AREA 

ESTUARINE

COMPOUND
BLACK DITCH

SW-0506H SW-0506L SW-0507H SW-0507L SW-061GH SW-0616L

TRICHLOROETHYLENE (TCE) 1.00 2.00 0.90 J 0.70 J 0.90 J 0.50 J

COMPOUND
BLACK DITCH

SW-0617H SW-0617L SW-0618H SW-0618L SW-0619H SW-0619L SW-0620*

TRICHLOROETHYLENE (TCE) 0.30 J o.so j 1.00 u 030 J 1.00 u 0.40 J 0.50 J

* SW-0620 is a duplicate of SW-0619L

FRESHWATER ESTUARINE

COMPOUND
WATER

QUALITY CRITERIA
WATER

QUALITY CRITERIA
NJDEP
FW-2

USEPA
- FW - -

ACUTE

USEPA
FW

CHRONIC

NJDEP 
.. SE-1

USEPA 
. MARINE 

ACUTE

TRICHLOROETHYLENE (TCE) 1.09 45000 2190Q 81 2000

wmm
Termer raritan arsenal

PHASE II
REMEDIAL INVESTIGATION

raison. NEW JERSEY

BLACK DITCH DRAINAGE

HtMcnV^/nonai/caBaoins CUENT NAME
U.S. ARMY CORPS OF ENGINEERS
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ANALYTICAL VOC RESULTS (UG/L) • SURFACE WATER
RED ROOT CREEK DRAINAGE AREA

FRESHWATER

COMPOUND
AREA 20 

DITCH
AREA 18B STREAM AREA 18C STREAM

SW-2001 SW-1803 SW-1804 SW-180S SW-1806 SW-1807 SW-1808 SW-1809 SW-1818* SW-1810 -SW-1811 SW-1812

TRICHLOROETHYLENE (TCE) 
1,1 -DICHLOROETHENE

1.00 U
1.00 u

1.00 u 
1.00 u

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U 1.00 U 1.00 U 1.00 u 1.00 u 1.00 u

1.00 U 
1.00 U

COMPOUND
AREA 18C STREAM AREA 18B LOWER STREAM AREA 8 POND

SW-1813 SW-1814 SW-1815 SW-1818 SW-1817 SW-0101 SW-0102 SW-0103 SW-0104 SW-0801 SW-0802 . SW-0803

TRICHLOROETHYLENE (TCE) 
1.1 -DICHLOROETHENE

1.00 U
2.00 J

1.00 U 
1.00 U 14.00 J

1.00 U 
1.00 U

1.00 U 
1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U

COMPOUND
AREA 8 POND RED ROOT CREEK SULFUR PLANT PONDS

SW-0804 SW-0805 SW-0806 SW-0807* SW-0602H SW-0602L SW-0810 SW-0813 SW-0614 SW-0615

TRICHLOROETHYLENE (TCE) 
1,1-DICHLOROETHENE

1.00 U 
1.00 U

2.00 U 
2.00 U

1.00 U 
LOO U

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U

* SW-0807 Is a duplicate of SW-0801.

I

II

ANALYTICAL VOC RESULTS (UG/L) - SURFACE WATER 
RED ROOT CREEK DRAINAGE AREA 

ESTUARINE

COMPOUND
RED ROOT CREEK

SW-0601H SW-0801L SW-0803H SW-0603L SW-0804H SW-0604L SW-0605H SW-0605L

TRICHLOROETHYLENE (TCE)
1,1 -DICHLOROETHENE

1.00 U
1.00 u

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 u 
1.00 u

1.00 U 
1.00 U

1.00 U 

1.00 u
1.00 U 
1.00 U

1.00 U 
1.00 U

COMPOUND
RED ROOT CREEK

SW-0608H SW-0608L SW-0807 SW-0608H SW-0608L SW-0609H SW-0609L

TRICHLOROETHYLENE (TCE) 
1,1-DICHLOROETHENE

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 u 
1.00 u

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U

1.00 U 
1.00 U

FRESHWATER ESTUARINE

WATER WATER
COMPOUND QUALITY CRITERIA QUALITY CRITERIA

NJDEP USEPA USEPA NJDEP USEPA
FW-2 FW FW SE-1 MARINE

ACUTE CHRONIC ACUTE

TRICHLOROETHYLENE (TCE) 1.09 45000 21900 81 2000
1,1-DICHLOROETHENE 4.81 NCA NCA NCA NCA

ANALYTICAL PESTICIDE/PCB RESULTS (UG/L) - SURFACE WATER 
RED ROOT CREEK DRAINAGE AREA 

1 FRESHWATER

SAMPLE ID WATER
FEATURE

FRESHWATER/
ESTUARINE

HEPTACHLOR
EPOXIDE

NJDEP SURFACE
WATER CRITERIA

FW-2 SE-1

SW-2001 Area 20 Ditch Freshwater 0.05 U 0.0038 NA

SW-1803 Area 18B Stream Freshwater 0.031 , 0.0038 NA

SW-1804 Area 18B Stream Freshwater 0061 0.b03B NA

SW-1805 Area 18B Stream Freshwater 0.05 U 0.0038 NA

SW-1806 Area 18B Stream Freshwater 0.05 U 0.0038 NA

SW-1807 Area 18B Stream Freshwater 0.05 U 0.0038 NA

SW1808 Area 18B Stream Freshwater 0.058 U 0.0038 NA

SW-1809 Area 18B Stream Freshwater 0.051 U 0.0038 NA

SW-1818* Area 18B Stream Freshwater 0.05 U 0.0038 NA

SW-1810 Area 18C Stream Freshwater 0.05 U 0.0038 NA

SW-1811 Area 18C Stream Freshwater 0.05 U 0.0038 NA

SW-1812 Area 18C Stream Freshwater 0.05 U 0.0038 NA

SW-1813 Area 18C Stream Freshwater 0.05 U 0.0038 NA

SW-1814 Area 18C Stream Freshwater 0.05 U 0:0038 NA

SW-1815 Area 18C Stream Freshwater 0.05 U 0.0038 NA

SW-1818 Area 18C Stream Freshwater 0.054 U 0.0038 NA

SW1817 Area 18C Stream Freshwater 0.05 U 0.0038 NA

SW-0101 Lower Area 18B Stream Freshwater 0.05 U 0.0038 NA

SW-0102 Lower Area 18B Stream Freshwater 0.054 U 0.0038 NA

SW-0103 Lower Area 18B Stream Freshwater 0.05 U 0.0038 NA

SW-0104 Lower Area 18B Stream Freshwater 0:058 U 0.0038 NA

SW-0801 Area 8 Pond Freshwater 0.05 U 0.0038 NA

SW-0802 Area 8 Pond Freshwater 0.052 U 0.0038 NA

SW-0803 Area 8 Pond Freshwater 0 051 U 0.0038 NA

SW-0804 Area 8 Pond Freshwater 0.052 U 0.0038 NA

SW-0805 Area 8 Pond Freshwater 0:052 U 0.0038 NA

SW-0808 Area 8 Pond Freshwater 0.052 U 0.0038 NA

SW-0807** Area 8 Pond Freshwater 0.051 U 0.0038 NA

SW-0801H Red Root Creek Estuarine 0:05 U NA 0.0036

SW-0801L Red Root Creek Estuarine 0.051 U NA 0.0036

SW-0602H Red Root Creek , Freshwater 0.088 U 0:0038 0.0038

SW-0602L Red Root Creek Freshwater 0:051 UJ 0:0038 0.0036

SW-0603H Red Root Creek Estuarine 0.05 U NA 0.0038

SW-0603L Red Root Creek Estuarine 0.054 U NA 0.0038

SW-0804H Red Root-Creek Estuarine 0.051 U NA 0.0038

SW-0804L Red Root Creek Estuarine 0.05 U NA 0.0038

SW-0805H Red Root Creek Estuarine 0.05 U NA 0.0038

SW0605L Red Root Creek Estuarine 0.051 U NA 0.0038

SW0806H Red Root Creek Estuarine 0.05 U NA 0.0036

SW-0808L Red Root Creek Estuarine 0.05 U NA 0.0036

SW-0807 Red Root Creek Estuarine 0.052 U NA 0.0038

SW-0608H Red Root Creek Estuarine 0.05 U NA 0.0038

SW-0608L Red Root Creek Estuarine 0.05 U NA 00038

SW-0809H Red Root Creek Estuarine 0.05 U NA 0.0038

SW-0609L Red Root Creek Estuarine 0.051 U NA 0.0038

SW-0810 Sulfur Plant Ponds , Freshwater 0.051 U 0.0038 NA

SW-0813 Sulfur Plant Ponds I Freshwater 0.051 U 0.0038 NA

SW-0814 SulfUr Plant Ponds ' Freshwater 0:051 U 0.0038 NA

SW-0615 SulfUr Plant Ponds Freshwater 0.05 U 0.0038 NA

* SW-1818 Is a duplicate of SW-1809. 
** SW-0807 Is a duplicate of SW-0801.

HEoRMER RAHTTAN AR8ENAL 

PHA8EI ]
REMEDWi. INVESTIGATION

EDISON.NEW JERSEY
CLIENT NAME:

UHL ARMY COBP8 OF ENQINEPHfl
DATE:

4/6/95
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graphs; scale

1 tnoh - 2400 ft

Notes Sample location! with an *SW* prefix were sampled for 
both surface water and sediment 
Sample locationa with and *SD* prefix acre sampled for 
sediment only because kxatioa dry during August sampling event

NOTE: FIGURE CONTINUED ON NEXT PAGE.
iprmet "j»gRMER RAR|TAN ARSENAL 

PHASE II
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EDISON. ________________________NfW JERSEY|
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DATE - newer' 4-3
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ANALYTICAL VOC RESULTS (UQ/L) • SURFACE WATER
OLD RED ROOT CREEK DRAINAGE AREA

FRESHWATER

COMPOUND
ASSOCIATED

DITCHES
AREA 19 

FORESTED
AREA 18 NE WETLANDS OLD RED

ROOT CREEK
AREA 19

SW WETLANDS

SW-1614 SW-1903 SW-190S SW-1909 SW-1910 SW-1604 SW-160S SW-1904 SW-1905 SW-1912*

TRICHLOROETHYLENE (TCE) 1.00 U 1.00 u 1:00 U 1.00 u 1.00 u 1.00 U 1.00 u

ESTUARINE

COMPOUND
AREA 16 ASSOCIATED DITCHES

SW-1611 SW-1612 SW-1613 SW-1615 9W-1616H SW-1616L SW-1617 SW-1618* SW-1628 SW-1629

TRICHLOROETHYLENE (TCE) 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 2.00 U

COMPOUND
ASSOCIATED

DITCHES
OLD RED ROOT CREEK AREA 19

SOUTHWEST WETLANDS

SW-1630 SW-1606 SW-1607 SW-1608 SW-1609H SW-1609L SW-1610 SW-1631* SW-1908 SW-1911"

TRICHLOROETHYLENE (TCE) 2.00 U 4.00 2.00 1.00 1.00 U 1.00 1.00 u 1.00 loo u 1.00 u

COMPOUND
SOUTHWEST DITCH WESTERN BOUNDARY DITCH

SW-1215H SW-1216L SW-1216H SW-1216L SW-1619 SW-1620 8W-1601H SW-1601L SW-1602H SW-1602L

TRICHLOROETHYLENE (TCE) 1.00 u 1.00 u 1.00 U 1.00 u 2:00 U 1.00 u 1.00 u 1.00 u 1.00 U 1.00 U

COMPOUND
WESTERN BOUNDARY DITCH

SW-1603H SW-1603L SW-1907

TRICHLOROETHYLENE (TCE) 1.00 U 1.00 u 1.00 U

----------------WBHWCTBr--------------- estuaMine

COMPOUND
WATER

QUALITY CRITERIA
WATER

QUALITY CRITERIA
NJDEP
FW-2

USEPA
FW

ACUTE

USEPA
FW

CHRONIC

NJDEP
SE-1

USEPA
MARINE
ACUTE

TRICHLOROETHYLENE (TCE) 1.09 45000 21900 81 2000

umkob^^^ Mson/caaunns

PKWE HPormer rarttan arsbial

PHASE!
REMEDIAL INVESTIGATION *

EDISON. NEW JERSEY
CLIENT NAME! j

UA ARMY CORPS OF ENOMEBM
DATS figure «, —■

4/6/95 4-3A



GRAPHIC SC All

1 inch - 300 ft.

MOlti
- THIS STTT IMP HAS KEN ADAPTED PROM A PHOrOCRAM METRIC 

HAMMAP OF THE FORMER RAMPAN ARSENAL PREPARED BT
OWEEFUCHT PMOIOGRAPHY) UNDER

ANALYTICAL VOC RESULTS (UG/L) - SURFACE WATER 
COUNTY PARK DRAINAGE AREA 

FRESHWATER

COMPOUND
AREA 10 SOUTHERN 

BORDER DITCH
OPEN LAWN DITCH WESTERN 

BOUNDARY DITCH

SW-1006 SW-1902 SW-1004 SW-1005 SW-1012* SW-1001 SW-1002

1,2-DlCHLOROETHANE 1.00 U 1.00 u 1.00 U 1.00 U 1.00 U 1.00 u

* SW-1012 Is a duplicate of SW-1005.

FRESHWATER

COMPOUND
WATER

QUALITY CRITERIA
NJDEP
FW-2

USEPA
FW

ACUTE

USEPA
FW

CHRONIC

1,2-DICHLOROETHANE 0.291 NCA NCA

HPoRMER RARTTAN ARSENAL

i&m
miMMii/rnwiniiwn

PHA8ED
REMEDIAL INVESTIGATION

EDISON. NEW JERSEY

COUNTY PARK DRAINAGE

CLIENT NAME:

date 1 ;fkjuhe f. . ~A4/6/95 i 4“4
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If

M.

TCE
O SWE/BELOW
■ SWF/ABOVE
■ SWF/BELOW 

/\/ Surface Water 
/v Drainage Areas

NOTE:

DUE TO OVERLAPPING SYMBOLS. 
NOT ALL SAMPLING LOCATIONS 
MAY BE EVIDENT.

- NOT TO SCALE -

PROJECT NAME “

FORMER RARITAN ARSENAL 
PHASE II

cnlCTU REMEDIAL INVESTIGATION
EDISON. ___________ - ________________ NEW JERSEY

CUENT NAME: '--------------------- -----'
U.S. ARMY CORPS OF ENGINEERS

SWE/ABOVE = ESTUARINE LOCATIONS EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWE/BELOW = ESTUARINE LOCATIONS NOT EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA 

SWF/ABOVE = FRESHWATER LOCATIONS EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWF/BELOW = FRESHWATER LOCATIONS NOT EXCEEDING 
______________ FEDERAL OR STATE REGULATORY CRITERIA

REGULATORY EXCEEDANCES 
OF TCE IN 

SURFACE WATER
InGURE #:



LOCATION OF DRAINAGE

1 Inch - 2400 ft

Sample locations with an “SW prefix were sampled for
both surface water and sediment
Sample locations with and *SD" prefix were sampled for
sediment only because location dry during August sampling event

• nas snt use mss asm aoartn raon * aMToeaauunatc 
aiuau or we roams amrau aasotat mnin arlanoN^u^n/sa ornament moraeaaami uuota

mMa ^fiORMER RAIITAN ARSENAL

PHA8EI
REMEDIAL INVESTIGATION

EDISON.____________________„NEW JEW5ET

RED ROOT CREEK DRAINAGE

CUENt NAME: DATE:

4/6/95 4-6



ANALYTICAL SVOC RESULTS (UG/L) - SURFACE WATER

RED ROOT CREEK DRAINAGE AREA

FRESHWATER

COMPOUND AREA 18B STREAM

SW-1803 SW-1804 SW-1805 SW-1806 SW-1807 SW-1808 SW-1809 SW-1818*

BIS(2-ETHYLHEXYL) PHTHALATE 10 u 10 U 10 U 10 U 10 U 11 U 10 u 10 U

COMPOUND AREA 18C STREAM

SW-1810 SW-1811 SW-1812 SW-1813 SW-1814 SW-181S SW-1816 SW-1817

BIS(2-ETHYLHEXYL) PHTHALATE 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U

COMPOUND
AREA 8 POND

AREA 20

SW-0801 SW-0802 SW-0803 SW-0804 SW-0805 SW-0806 SW-0807* SW-2001

BIS(2-ETHYLHEXYL) PHTHALATE 10 U 10 U 10 U 11 U 11 U 10 U 11 U 10 U

COMPOUND RED ROOT CREEK
-

SW-0602H SW-0602L SW-0603H SW-0603L SW-0604H SW-0804L SW-0605H SW-0605L SW-4810

BIS(2-ETHYLHEXYL) PHTHALATE —| 10 U 11 U 10 U 10 U 11 U ■ 10 U 10 U

COMPOUND

BIS(2-ETHYLHEXYL) PHTHALATE

SW-0606H

10 U

SW-0606L

10 U

LOWER 18B STREAM

SW-0101

10 U

SW-0102

11 U

SW-0103

10 U

SW-0104

12 U

SULFUR PLANT PONDS

SW-0613

10 U

SW-0614 SW-0615

'I
'll

I

I

FRESHWATER--------------- ESTUARINE

COMPOUND
WATER QUAUTY CRITERIA WATER QUAUTY CRITERIA

NJDEP
FW-2

USEPA
FRESH
ACUTE

USEPA
FRESH

CHRONIC

NJDEP
SE-1

USEPA
MARINE
ACUTE

USEPA
MARINE

CHRONIC

BIS(2-ETHYLHEXYL) PHTHALATE 1.76 NCA NCA 5.92 NCA NCA

ANALYTICAL SVOC RESULTS (UQ/L). SURFACE WATER 

RED ROOT CREEK DRAINAGE AREA 

ESTUARINE

IBS



GRAPHIC SCALE
1200 2400

1 tosh = 2400 ft.

i

n

i

Notes: Sample locations with an *SW* prefix were sampled for

both surface water and sediment 
Sample locations with and "SD* prefix were sampled for 
sediment only because location dry during August sampling event.

NOTE: FIGURE CONTINUED ON NEXT PAGE.

ti

'"“““"TSrMER RARITAN ARSENAL 
PHASE II

EDISOtL
REMEDIAL INVESTIGATION

NEW JERSEY
CLIENT NNiH

U.S. ARMY CORPS OF ENGINEERS

OLD RED ROOT CREEK DRAINAGE

aBE"
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ANALYTICAL SVOC RESULTS (UO/L) - SURFACE WATER 
OLD RED ROOT CREEK DRAINAGE AREA 

FRESHWATER

COMPOUND
OLD RED ROOT CREEK AREA 19 SW WETLANDS

SW-1604 SW-160S SW-1904 SW-1905 SW-1912*

BENZO(A)ANTHRACENE 10 U 11 U 10 U 10 U 10 U
BENZO(A)PYRENE 10 U 11 U 10 U 10 U 10 u
BENZO(B)FLUORANTHRENE 10 U 11 U 10 U 10 U 10 u
BENZO(K)FLUORANTHRENE 10 U 11 U 10 U 10 u 10 u
BIS(2-ETHYLHEXYL) PHTHALATE 10 U 11 U 10 U 10 u 10 u
CHRYSENE 10 U 11 U 10 U 10 u 10 u
INDENO(1,2i3-CiD)PYRENE 10 u 11 u 10 U 10 u 10 u

* SW-1912 is a duplicate of SW-1904.

ESTUARINE

COMPOUND
ASSOCIATED

DITCHES
AREA 19 

FOR; WETL

!'
AREA 19 NE WETLANDS

SW-1614 SW-1903 SW-1908

1
1

SW-1909 SW-1910

BENZO(A)ANTHRACENE 10 U 10 U 10 u 10 U 10 u
BENZO(A)PYRENE 10 U 10U .10 u 10 U 10 u
BENZO(B)FLUORANTHRENE 10 U 10 u 10 u 10 U 10 u
BENZO(K)FLUORANTHRENE 10 U 10 u ;10U 10 U 10 u
BIS(2-ETHYLHEXYL) PHTHALATE 10 U 10 u 10 U 10 U 10 u
CHRYSENE 10 u 10 u 10U 10 U 10 u
INDENO(1,2,3-C,D)PYRENE 10 u 10 u 10 U 10 u 10 u

COMPOUND
ASSOCIATED DITCHES ■AREA 16 AREA 19 SW 

WETLANDS

SW-1611 SW-1612 SW-1613 SW-1615 SW-1616H SW-1616L SW-1617 SW-1618* SW-1628 SW-1906 SW-1911**

BENZO(A)ANTHRACENE 10 U 10 u 10 u 10 u 11 U 12 U 10 U 10 u 10 u 10 u 10 u
BENZO(A)PYRENE 10 U 10 u 10 u 10 u 11 u 12 U 10 U 10 u 10 u 10 u 10 u
BENZO(B)FLUORANTHRENE 10 U 10 u 10 u 10 u 11 u 12 U 10 U 10 u 10U 10 u 10 u
BENZO(K)FLUORANTHRENE 10 U 10 u 10 u 10 u 11 u 12 U 10 U 10 u 10 u 10 u 10 u
BIS(2-ETHYLHEXYL) PHTHALATE 2 J 10 u 10 u 10 u 11 u 12 U 2 J 10 u 10U 10U 10 u
CHRYSENE 10 U 10 u 10 u 10 u 11 u 12 U 10 U iou 10 u 10 u 10 uINDENO( 1,2;3-C;D)PYRENE 10U 10 u 10 u 10 u 11 u 12 U 10 U 10 u 10 u 10U 10U

* SW-1618 is a duplicate of SW-1612. 
" SW-19111s a duplicate of SW-1906.

COMPOUND
SOUTHWEST DITCH AREA 16

ASSOCIATED DITCHES
OLD RED ROOT CREEK

SW-1215H SW-1215L SW-1216H SW-1216L SW-1619 SW-1620 SW-1629 SW-1630 SW-1606 SW-1607 SW-1608

BENZO(A)ANTHRACENE 10U 10 U IOU IOU IOU IOU 11 U IOU 10 U IOU
BENZO(A)PYRENE IOU IOU IOU IOU IOU IOU 11 U IOU IOU IOU
BENZO(B)FLUORANTHRENE 10U IOU IOU IOU IOU IOU 11 U IOU IOU IOU
BENZO(K)FLUORANTHRENE IOU IOU IOU IOU IOU 10 U 11 u 10 U 10 u 10 u
BIS(2-ETHYLHEXYL) PHTHALATE 3 J IOU 1J 10 U IOU IOU IOU 11 u IOU 1 J 1 J
CHRYSENE 10 U IOU IOU IOU IOU IOU 11 u 10 U IOU IOU
lNDENO(1,2,3-C,D)PYRENE IOU IOU IOU IOU IOU IOU 11 u 10 u 10 u IOU

FRESHWATER ESTUARINE

COMPOUND
WATER QUALITY CRITERIA WATER QUALITY CRITERIA

NJDEP USEPA USEPA NJDEP USEPA USEPA
FW-2 FRESH

ACUTE
FRESH

CHRONIC
SE-1 MARINE

ACUTE
MARINE

CHRONIC

BENZO(A)ANTHRACENE 0.0028 NCA NCA 0.O31 NCA NCA
BENZO(A)PYRENE 0.0028 NCA NCA 0.031 NCA NCA
BENZO(B)FLUORANTHRENE 0.0028 NCA NCA 0.031 NCA NCA
BENZO(K)FLUORANTHRENE 0.0028 NCA NCA 0.031 NCA NCA
BIS(2-ETHYLHEXYL) PHTHALATE 1.78 NCA NCA 5.92 NCA NCA
CHRYSENE 0:0028 NCA NCA 0.031 NCA NCA
INDENOd ,2,3-C,D)PYRENE 0.0028 NCA NCA 0.031 NCA NCA

COMPOUND
OLD RED ROOT CREEK WEST DITCH

SW-1609H SW-1609L SW-1610 SW-1631* SW-1601H 8W-1601L SW-1602H SW-1602L SW-1603H SW-1603L SW-1907

BENZO(A)ANTHRACENE 11 U 11 U 10 UJ 11 U IOU 11 u IOU IOU 10 u IOU IOU
BENZO(A)PYRENE 11 u 11 U 10 UJ 11 u 10 U 11 u IOU IOU IOU 10 u 10 u
BENZO(B)FLUORANTHRENE 11 u 11 U 10 UJ 11 u IOU 11 u IOU 10 u IOU 10 u 10 u
BENZO(K)FLUORANTHRENE 11 u 11 U 10 UJ 11 u IOU 11 u 10 u IOU IOU 10 u 10 u
BIS(2-ETHYLHEXYL) PHTHALATE 11 u 11 U 10 UJ 2 J IOU 11 u IOU IOU 2 J 10 uCHRYSENE 11 u 11 U 10 UJ 11 U IOU 11 u IOU 10 u 10 u 10 U 10 uINDENO(1,2,3-C;D)PYRENE 11 u 11 U 10 UJ 11 U IOU 11 u IOU 10 u 10 u IOU IOU

-

BDBOS/COHSUUWB

RARTTAN ARSENAL

PHASE 1

REMEDtAL INVESnOATTON
EDISON. NEW JERSEY
CLIENT NAME;

Ufl. ARMY CORP8 OF PK3INEPH9
B*fE
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GRAPHIC SCALE

t taoh - >400IL

Sample locations with an *SW* prefix were sampled for 
both surface water and sediment 
Sample locations with and *SD* prefix were sampled for 
sediment only because location dry during August sampling event

ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 

EAST DITCH DRAINAGE AREA 

FRESHWATER

COMPOUND
EAST DITCH UNNAMED

TRIBUTARY
WATER QUALITY CRITERIA

SW-1402 SW-1403 SW-1404 SW-1405 SW-1406 SW-1410
NJDEP
FW-2

USEPA
FW

ACUTE

USEPA
FW

CHRONIC

ARSENIC 1.80 U 1.80 U 1.80 U 1.80 U 1.80 U 360.00 190.00
COPPER* 5.80 U 6.40 U 5.40 U 6.80 U 6.80 U

BHBIS
NCA
NCA

1626 10.93

IRON NA 12020*30. NA NA NA NA NCA NCA 1000.00MANGANESE

MERCURY
NA

0.20 U
772.00

0.20 U
NA

020 U
NA

0.20 U
NA

0.20 U
NA NCA NCA

2.40
NCA

9.24 - •*-. - 0.15T
NICKEL* 27.30 34.90 30.80 29.40 28.20

7.10 U
516.00
516.00

1312.29
17416.04

145.89
1936.13

ZINC*

239.00 J
NCA
NCA

. '■ 93.06 i
1442.58 1306.60

NOTES: 'Cadmium, chromium, copper, lead, nickel and zinc USEPA Freshwater 

Acute and Chronic Surface Water Quality Criteria are based 

on the surface water hardness at that location.

ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 

EAST DITCH DRAINAGE AREA 

ESTUARINE

COMPOUND
EAST DITCH UNNAMED TRIBUTARY WATER QUALITY CRITERIA

SW-1407
NJDEP USEPA USEPA

SW-1408H SW-1408L SW-1411 SW-1412 SE-1 MARINE
ACUTE

MARINE
CHRONIC

ARSENIC 1.80 U 1.80 U 1.80 U 7*** 0136 69.00 36.00
COPPER

MANGANESE—
5.70 U

—
1.90 U 
NA

1.90 U 

-- NA

12.90 U 

- NA
____ 1.90 U ____ NCA 2.90

NCA
210

75.00

2.90
NCA

0.025
MERCURY

NICKEL
ZINC

aau 0.20 U 

7.10 U 

47.90 J

0.20 U 

7.10 U 

77.50 J

0.20 U 

7.10 U 

4220 J

020 U 

7.10 U 

50.40 U

0.146

3900.00
NCA

1

5| TERMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
NEW JERSEY

NNIB

U.S. ARMY CORPS OF ENGINEERS
DATE:

EAST DITCH DRAINAGE

4/7/95
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1300403 

kSW0400

1 laoh ■ 900 It
SW0400' 3W-0S0S

V’

GRAPHS: SCAU

1 tneh - 2400 a

3W0S14

.SW061*

Notes: Sample locations with an "SW* prefix were sampled for
both surface water and sediment 
Sample locations with and *SD* prefix were sampled for 
sediment only became location dry during August sampling event

ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 

BLACK DITCH DRAINAGE AREA 
FRESHWATER

COMPOUND

CHROMIUM*

COPPER*

MANGANESE 
MERCURY 
NICKB.*

1.90 U

SW-0501L

5.30

NA

0.32 U 
14.10 J-

ZINC*'

NOTES:
'Cadmium, chromium, copper, I 
** Silver and Zinc USEPA f

SW-0502

4 JO J-

NA

2.30 UJ

164.00 U

SW-0503

5.60 J-

NA
0.10 U

2.30 UJ

102.00 U

SW-0504

2.30 UJ

140.00 U

BLACK DITCH

SW-0407

4.40 U

1.30

SW-0408

2.30 U 
1.90 U

0.12 U 
2520

82.70 J

0.10 U

97.40 U

SW-0505H

4.40 UJ

9.70 U

0.10 U

2.30 UJ

92.10 U

SW-0505L

1.60

0.10 U

2.30 UJ

55.10 J-

WATER QUALITY CRITERIA

NJDEP
FW-2

NCA
NCA

NCA

m.
NCA

NCA
NCA

360.00
3.91
2.62

1732.10
1296.92

17.67

81.32

NCA

2.40

4.04 
2.20 

116.72 
86.52

.11.79

M7

NCA

0.120 
0.120 

105.71
_i_78j37.

ANALYTICAL METAL RESULTS (UG/L) • SURFACE WATER 

BLACK DITCH DRAINAGE AREA 
ESTUARINE

COMPOUND

ARSENIC
CADMIUM
CHROMIUM
COPPER

LEAD
MANGANESE
MERCURY
NICKEL
SILVER
ZINC

BLACK DITCH

SW-0506H SW-0506L SW-0507H SW-0507L SW-0616H SW-0616L SW-0617H SW-0617L

2.30 U 2.30 U 2.30 U 2.30 U 2.30 UJ 2.30 UJ 2.30 UJ
1.90 U 2.10 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U
4.40 UJ 4.40 UJ 4.40 UJ 4.40 UJ 4.40 U 5.60 J- 4.40 U 4.40 U
6.30 U 6.80 U 8.00 U 5.70 U 320 U 10.90 U 6.40 U 11.00 U
2.40 U 

- NA
2.50

NA
0.10 U

2.40 U 
NA

0J0U

2.40 U 
NA

^cmou

2.40 U 
NA

0.10 U 0.10 U

1.80 U 
NA

0.11

2.90 U 
NA

0.10 U

2.30 UJ 2.30 UJ 2.30 UJ 2.30 UJ 2J0 U 2.30 UJ 226 U 2.30 U
99 90 U 110.00 U 110.00 U 110.00 U 115.00 U 140.00 U 115.00 U 146.00 U

COMPOUND
BLACK DITCH

SW-0618H SW-0618L SW-0619H SW-0619L SW-0620

ARSENIC 23.00 UJ 23.00 UJ 23.00 U 23.00 U
CADMIUM 1.90 U 1.90 U 1.90 U 1.90 U 120 U
CHROMIUM 4.40 U 4.40 U 4.40 U 4.40 UJ 4.40 UJ
COPPER 720 U 11.90 U 3.50 U 5.50 U 6.30 U
LEAD 2.40 U 7 80 U 2.40 U 2.40 UJ 2.40 UJ
MANGANESE NA NA NA zmms: ’141.00'J-
MERCURY — 0.10 U 0:10 U 0.10 u
NICKEL 8.10 U 8.10 U 8.10 UJ
SILVER 220 U 220 U 220 U 2.30 UJ 2.30 UJ
ZINC 24.10 U 68.40 U 8.60 U 45.10 U 8220 U

* SW-0620 is a duplicate of SW-0619L.

ESTUARINE

WATER QUALITY CRITERIA
COMPOUND

NJDEP USEPA USEPA
SE-1 MARINE MARINE

ACUTE CHRONIC

ARSENIC 0.136 69.00 36.00

CADMIUM NCA 43.00 9.30
CHROMIUM 3230.00 10300.00 NCA

COPPER NCA 2.90 2.90

LEAD NCA 220.00 8.50

MANGANESE 100.00 NCA NCA

MERCURY 0.146 2.10 0.025

NICKEL 390000 75.00 8.30

SILVER NCA 220 NCA

ZINC NCA 95.00 8620

^^TSRMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY

atiMcan^^/ oowas/cneuuura CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS

black ditch drainage

Q»TE
4/7/95 4-9



LOCATION OF DRAINAGE

Notes:

l task - 2400 ft

Sample locations with an *SW* prefix were sampled for
both surface water and sediment
Sample locations with and "SD" prefix were sampled for
sediment only because location dry during August sampling event

- nas m u» has ana ammio fsou a PHorocmuaiitniH. 
basumf or tni reauta astana ash mm. pmsako a* 
ocoo coaroasnoa (tr/u/n ovutucmt rNoroourwr) unmr
SUOCONHUCf VO WtSTON.

FIGURE CONTINUED ON NEXT PAGE.
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RED ROOT CREEK DRAINAGE

CUENT NAME: j -

UJSL AHMT CORPS OF BIQINEBe
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r
ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 

RED ROOT CREEK DRAINAGE AREA 
FRESHWATER

COMPOUND
AREA 20 

DITCH

AREA 18B STREAM WATER QUALITY CRITERIA

NJDEP USEPA USEPA

SW-2001 SW-1803 SW-1804 SW-1805 SW-1806 SW-1807 FW-2 FW FW
ACUTE CHRONIC

ARSENIC 4 30 J 1:80 U 1.80 U 1.80 U 1.80 U 1.80 U 360.00 190.00

BERYLLIUM 1.00 0.50 U 0:50 U 0:50 U 0.63 U 0.50 U NCA 130.00 5.30

CADMIUM’ 1.90 U NCA 1.03 0.45

0:31 0:24 0.20 NCA 1.75 0.65

0.24 0.10 U NCA 0.48 0.26

CHROMIUM* 27 00 160.00 659.56 3 46

3.80 U 3:80 U 3.80 U 160.00 967.52 5.08

3.80 U 3:80 U 160.00 378.24 1.99

COPPER* 38.70 NCA 4.31

2:30 U 5.30 U 5.00 U NCA 9.04 6.42
7.20 U 4.50 U NCA 3.07 2.41

IRON NA 17.60 NA NA 284.00 NA NCA NCA 1000.00

LEAD* 25.30 J- 5.00 18.13 0.71

0:90 U 1.80 U 0.60 U 5.00 32.89 128
0.82 U 0.90 U 5.00 7.64 0.30

MANGANESE NA 46.70 NA NA 25.20 NA NCA NCA NCA

MERCURY 0.22 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0 144 2.40 0.012

NICKEL* 11.50 J 516.00 521.76 58.00

7.10 U 7.10 U 7.10 U 516.00 775.10 86.17
7:10 U 7.10 U 516.00 293.78 32.66

SELENIUM 2.0° J- 1.60 U 1.60 U 1.60 U 1.60 U 1.60 U 10.00 20.00 5.00

SILVER** 2.vj U 164.00 0.53 0.120
2.30 U 2.30 U 2.30 U 164.00 1.19 0.120

2.30 U 2.30 U 164.00 0.17 0:120

THALLIUM 2.90 UJ 1.70 1.60 U 1.60 U 1.60 U 1.60 U 1.70 1400.00 40.00
ZINC* 148.00 NCA 42.99 39.93

39.10 J 31.50 J 30.60 J NCA 63 90 57.87
4540 J 37.80 J NCA 24.18 21.90

NOTES:
‘Cadmium, chromium, copper, lead, nickel and zinc USEPA Freshwater Acute and Chronic Surface Water Quality Criteria are based on the surface water hardness 

at that location.
** Silver USEPA Freshwater Acute Surface Water Quality Criteria is based on thesurface water hardness at that location.

COMPOUND
AREA 18B STREAM AREA18C

STREAM
WATER QUALITY CRITERIA

(ugfl.)

SW-1808 SW-1809 SW-1818* SW-1810 SW-1811
NJDEP
FW-2

USEPA
FW

ACUTE

USEPA
FW

CHRONIC

ARSENIC 1.80 U 1.80 U 1.80 U 1.80 U 1.80 U 0.02 360.00 190.00
BERYLLIUM 0.50 U 0.50 U 0.50 U 1.40 U 2.20 NCA 130.00 5.30
CADMIUM** 0.16 0.14 0.50 U NCA 1.10 0.47

0.17 0.15 NCA 1.83 0.67
CHROMIUM** 4.00 3.80 U 3.80 U 160.00 690.78

3.60 U 3.60 U 160.00 998.55 5.25
COPPER** 5.40 u 3.80 U 4.20 U NCA 6.14 4.52

2.80 2.70 NCA 9.38 6.64
IRON NA NA NA NA NA NCA NCA NCA
LEAD** 0.88 u 1.10 U 2.10 U 5.00 19.48 0.76

2.10 U 1.50 U 5.00 34.55 1.35
MANGANESE NA NA NA NA NA NCA NCA NCA
MERCURY 0.20 u 0.20 U 0.20 U 0:20 U 0.20 U 0.144 2.40 0.012
NICKEL** 7.10 u 7.10 U 7.10 U 516.00 547.28 60.84

11.70 U 11.70 U 516.00 800.79 89.02
SELENIUM 1.60 u 1.60 U 1.60 U 8.00 U 1.60 U 10.00 20.00 5.00
SILVER*** 2.30 u 2.30 U 2.30 U 164.00 0.59 0.120

2.10 U 2.10 U 164.00 1.27 0.120
THALLIUM 1.70 1.60 U 1.60 U 2:00 U 2.00 U 1.70 1400.00 40.00
ZINC** 34:30 J 21.90 J 30.60 J NCA 45.09 40.84

16.00 U 26:20 U NCA 66.02 59.79

SW-1818 is a duplicate of SW-1809.

NOTE: FIGURE CONTINUED ON NEXT PAGE.

COMPOUND

AREA18C 1

STREAM
WATER QUALITY CRITERIA 

(ua/L)

SW-1812 SW-1813 SW-1814 SW-1815
I

SW-1816 SW-1817
NJDEP
FW-2

USEPA
FRESH
ACUTE

USEPA
FRESH

CHRONIC

ARSENIC 1.80 U 1.80 U 1.80 U 1.80 U 1.80 U 0 017 360.00 190.00
BERYLLIUM 1.40 U 1.40 U 1.40 U 1.90 1.40 U 1.40 U NCA 130.00 5.30
CADMIUM* 0>96 0.14 0.31 NCA 1.83 0.67

0.34 0.18 0.21 NCA 3.92 1.13
CHROMIUM*

3.60 U
3.60 U 3:60 U 3.60 U i

3.60 U 3.60 U
160.00
160.00

998,55
1734.57

5.25
9.11

COPPER*
12 80

2.70 2.40 5.40
3.70 4.30

NCA
NCA

9.38
17.70

6.64
11 88

IRON 271.00 NA MEMSiSB NA . NA NA NCA NCA
LEAD*

3.10 U
15.30 U 0.60 U 5.80 U 1

10.77 U 1.60 U
5.00
5.00

34.55
81.50

1.35
3.18

MANGANESE 11.00 NA 70.90 NA : NA NA NCA NCA NCA
MERCURY 0.20 U 0.20 U 0.20 u 0.20 U i0.20 U 0.20 U 0.144 2.40 0.012
NICKEL*

11.70 U
11.70 U 12.60 11.70 U

IT .70 U 11.70 U
516.00
516.00

800.79
1416.80

89.02
157.48

SELENIUM 1.60 U 1.60 U 1.60 u 1.60 U 1.60 U 1:60 U 10.00 20.00 5.00
SILVER**

2.10 U
2.10 U 2.10 u 2.10 U

2.10 U 2.10 U
164.00
164.00

1.270
4.050

0:120
0.120

THALLIUM 2.00 U 2.00 U 2.00 u 2.00 U 2.00 U 2.00 U 1.70 1400.00 40:00
ZINC*

34.30 U
38.40 41.30 u 42.10

41.60 53.60
NCA
NCA

66:02
116.89

59.79
105.87

RED ROOT CREEK SULFUR PLANT PONDS WATER QUALITY CRITERIA

COMPOUND
I
I (ua/L)
i NJDEP USEPA USEPA

SW-0602H SW-0602L SW-0610 SW-0613 SW-0614 SW-0615 FW-2 FRESH FRESH
ACUTE CHRONIC

ARSENIC
BERYLLIUM
CADMIUM*

17 50 J- 

0.60 U

59 00 J- 

2.10

19.50 
12.40 J- 

2.8

10.00 u
8 50 J- 

8

15 50 
12.40 J- 

1.9 U

10.00 UJ 
2.70
18.1

0.017 1 

NCA 
NCA

360.00
130.00 
16.43

190.00

1.90 U NCA 86.62 9.78

2.20 NCA 63.19 7.85

CHROMIUM* 111 J- 92.5 J- 111 J- 264 J- 160.00 | 4912.32 25®

13.30 J- 160.00 16428.16 86:29

48.20 J- 160.00 13066.14 68.63
COPPER* 431 J 381 J 438 J 671 NCA 58.60

67.00 J NCA 235.13 123.30

IRON
LEAD*

NA NA NA
5.1 J

NA
3 UJ

NA
13 J

55900.00 J 
17.5

NCA
NCA
5.00

180.68
NCA

411.04
100.00 U , 5.00 2684.25 104:60

460.00 J 1 5.00 1880.43 73.28 '

MANGANESE NA NA NA NA NA 1370.00 J NCA NCA NCA

MERCURY 0.50 U 0.18 U 0.10 U 0.10 U 0.10 U 0.10 U 0.144 2.40 0.012
NICKEL* 221 J- 221 J- ~ 224 J- 98.8 J- 516.00 4151.90 461.56

28.80 J- I 516:00 14448:89 1606:27
69:50 J- i 516.00 11405.50 1267.94

SELENIUM 1.60 UJ 5.10 J 4.00 R 4.00 R 4.00 R 8.00 U 10.00 20.00 5 00

SILVER** 8.9 J- 5.7 J- 9.9 J- 2.3 UJ 164.00 36.04 Q.1gP4

2.30 UJ 164.00 454.92 0.120
2.30 UJ i 164:00 281.25 0.120

THALLIUM 1.90 UJ 1.90 UJ 7.00 R 7.00 R 640 J- 9.50 UJ 1 70 1400.00 40.00

ZINC* . 2Qnn .!■ „.,„328Q.^
i

flfMfi I. NCA Qi|Q 1C If 310.80
299.00 J NCA 119B.46 1083.69

809.00 J t
I

NCA 944.11 855.12
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ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 
RED ROOT CREEK DRAINAGE AREA 

FRESHWATER

COMPOUND

AREA 8 POND WATER QUALITY CRITERIA

SW-0801 SW-0802 SW-0803 SW-0804 SW-0805 SW-0806 SW-0807*
NJDEP

FW-2
USEPA
FRESH
ACUTE

USEPA
FRESH

CHRONIC

ARSENIC 8 20 310 2.50 2 00 - 3.00 5.00 3.70 0.017 360.00 190.00

BERYLLIUM 1.40 U 1.40 U 1.40 U 1.40 U 1.40 U 1.40 U 1.40 U NCA 130.00 5:30

CADMIUM" 0.10 0:50 U NCA 1.03 0.45

0.50 U 0.50 u 0.50 U 0:50 U NCA 1.63 0.62

0:50 U NCA 1.16 0.49

CHROMIUM” 3.60 U 3:60 U 160.00 659.56 3.46

3.60 U 3.60 u 3.60 U 3.60 U 160.00 917.71 4.82

3.60 U 160.00 718.16 3.77

COPPER" 7.90 U 5:60 U NCA 5.82 4.31

4.00 U 5.30 u. 7.00 U 9:00 U NCA 8.51 6.08

5.70 U NCA 6.42 4.71

IRON 4490.00 NA NA 2950.00 NA NA 4300 00 NCA NCA 1000 00

LEAD” 7 80 J 4.70 U 5 00 18.13 0 71

2.10 U 2.00 u 5.10 U 8.00 J 5.00 30.30 1 18
5.20 U 5.00 20.70 0.81

MANGANESE 225.00 NA NA 134.00 NA NA 255.00 NCA NCA NCA

MERCURY 0.20 U 0.20 U 0.20 U 0.20 u 0.20 U 0.20 U 0:20 U 0.144 2.40 0.012

NICKEL" 11.70 U 11.70 U 14.90 516.00 521.76 58.00

11.70 U 11.70 u 11.70 U 11.70 u 516.00 733.92 81.59

SELENIUM 1.60 U 1.60 U 1.60 U 1.60 u 1.60 U 1.60 u 1.60 U 10.00 20.00 5.00

SILVER"* ■■10 U 2:10 U 164.00 0.53 0.12

2.10 U 2.10 u 2.10 U 2.10 u 164.00 0,64 0.120

2:10 U 164.00 454:92 0.120

THALLIUM 7.50 U 7.50 U 7.50 U 7.50 u 7.50 U 7.50 u 7.50 U 1,70 1400.00 40.00

ZINC" 15.60 J 9.60 J NCA 120.45 47.00

5.90 J 6.80 J 12.40 J 5.70 J NCA 168.34 47.00

14.30 J NCA 131.30 47.00

* SW-0807 is a duplicate of SW-0801.
** Cadmium, chromium, copper, lead, nickel, and zinc USEPA Freshwater Acute and Chronic Surface Water Quality Criteria are based on the surface water hardness 

at that location.
*•* Silver USEPA Freshwater Acute Surface Water Quality Criteria js based on the surface water hardness at that location.

COMPOUND
LOWER AREA 1BB STREAM WATER QUALITY CRITERIA

SW-0101 SW-0102 SW-0103 SW-0104
NJDEP
FW-2

USEPA
FRESH
ACUTE

USEPA
FRESH

CHRONIC

ARSENIC 2.30 U 2.30 U 2:30 U 2.30 U 0.017 360.00 190.00
BERYLLIUM 1.60 U 1.60 U 1.60 U 0.90 U NCA 130.00 5.30
CADMIUM* 1.90 U 1.90 U 1.90 U 1.90 U NCA 1.10 0.47
CHROMIUM* 4.40 U 4.40 U 4.40 U 4.40 U 160.00 690.78 3.63
COPPER* 3.40 U 3.40 U 3:40 U 3.00 U NCA 6.14 4.52
IRON NA NA NA 1370.00 NCA NCA 1000.00 i

LEAD* 2.40 U 2.40 U 2.40 U 2.40 U 5.00 19.48 0.76
MANGANESE NA NA NA 68:20 NCA NCA NCA
MERCURY 0.16 U 0.14 u: 0.15 U 0.10 U 0.144 2.40 0.012
NICKEL* 8.90 8.10 U 8.10 U 13.50 516.00 547.28 60.84
SELENIUM 2.10 1.60 1.30 1,30 U 10:00 20.00 5.00
SILVER" 2.30 U 2.30 U 2:30 U 2.30 U 164:00 0:59 0.120
THALLIUM 1.80 UJ 1.80 UJ 1.80 UJ 1.80 1.70' 1400.00 40.00
ZINC* 26.50 U 34.90 U 34.20 U 37.90 U NCA 45.09 40.84

COMPOUND

ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 
RED ROOT CREfK DRAINAGE AREA 

ESTUARINE

COMPOUND

! RED ROOT CREEK
l

SW-0601H SW-0601L SW-0603H SW-0603L SW-0604H SW-0604L SW-O605H SW-0605L

ARSENIC 8 20 j.” 36.00 J- 10.00 U 10.00 UJ 10.00 U 10.00 U 6.50 U 10.00 U

BERYLLIUM 0.60 U 0.60 U 0.60 U 0.60 U 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ

CADMIUM 1.90 u 1.90 U 190 U ; 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U

CHROMIUM 5.00 J- 5.B0 J- 4.40 UJ 1 4.40 U 4.40 UJ 4.40 UJ 4.40 UJ 440 UJ

COPPER 5.40 J 14.90 J 4.40 2 20 8.60 U 5,00 U 16 90 J 7.50 U

LEAD 2 90 u 16 20 J 3 00 U 18 40 3.00 UJ 3.00 UJ 3.00 UJ 3.00 UJ

MANGANESE NA NA 236.00 J 256 00 NA NA NA NA

MERCURY 019 u 0.19 u 0.10 U 0 10 U 0.10 U 0.10 U 0.10 U 0.10 U

NICKEL 8.80 J- 8.10 UJ 13 00 J- 10.40 8.10 UJ 8.10 UJ 8.10 UJ 8.10 UJ

SELENIUM 1.60 UJ 1.60 UJ 8.00 U 8:00 U 8.30 J 4.00 R 4.00 R 4.00 R

SILVER 2.30 UJ 2.30 UJ 2.30 UJ , 2:30 U 2.30 UJ 2.30 UJ 2.30 UJ 2.30 UJ

THALLIUM 1.90 UJ 1.90 UJ 9.50 UJ 9.50 UJ 7.00 R 7.00 R 7.00 R 7.00 R

ZINC 39.60 J 41.10 J 8.10 J- : 5.80 25.60 U 18.30 U 50.00 U 13.50 U

RED ROOT CREEK

SW-0606H SW-0606L SW-0807 SW-0608H SW-0608L SW-0609H SW-0609L

ARSENIC 10.00 U 10.00 U 20.00 UJ 10.00 U 20.00 U 12.50 20.00 U

BERYLLIUM 0.60 UJ 0.60 J- 0.60 U 0.60 UJ 0.60 UJ 0.60 UJ 0.60 UJ

CADMIUM 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U

CHROMIUM 4.40 UJ 4.40 UJ 4.40 UJ 4.40 UJ 4.40 UJ 4.40 UJ 4.40 UJ

COPPER 1310 J 9.10 U 2.20 6.70 U 5.80 U in on IZ.OV J 8.20 U
Lead 3:00 UJ 3.00 UJ 3.70 3:30 J 3.00 UJ 3.40 j 3.00 UJ

MANGANESE NA NA 129.00 J NA NA NA NA

MERCURY 0:10 U 010 U 0 10 U 0.10 U 0.10 U 0.10 U 0:10 U

NICKEL 8.10 UJ 8.10 UJ 1210 J- 8.10 UJ 8.10 UJ 810 UJ 8.10 UJ

SELENIUM 4.00 R 4.00 R 12.00 26.70 J 8:00 R 4.00 R 4.00 J

SILVER 2:30 UJ 3.70 J- 2.30 UJ 2,10 UJ 2:30 UJ 2.30 UJ 2.30 UJ

THALLIUM 7.00 R 7.00 R 9.50 UJ 7.00 R 7.00 R 7.00 R 7.00 R

ZINC 21.80 U 15.40 U 4,40 UJ 20.40 U 19:80 U 27.40 U 12:60 U

ESTUARINE

WATER QUALITY CRITERIA
COMPOUND

NJDEP USEPA USEPA
SE-1 MARINE MARINE

ACUTE CHRONIC

ARSENIC 0.136 69.00 36:00
BERYLLIUM NCA NCA NCA
CADMIUM NCA ' 43.00 9:30
CHROMIUM 3230.00 10300.00 NCA
COPPER NCA 2.90 2.90
LEAD NCA 220.00 8:50
MANGANESE 100.00 ' NCA NCA
MERCURY 0.146 2.10 0.025
NICKEL 3900.00 ; 75.00 8.30
SELENIUM NCA 300.00 71.00
SILVER NCA 2.30 NCA
THALLIUM 6.22 2130.00 NCA
ZINC NCA 95.00 66.00
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Note* Sample location* with an *SW* prefix were sampled for 
both surface water and sediment 
Sample tocatkma with and *SD* prefix were sampled for 
sediment only because location dry during August sampling event

OUPBie 9CA1M

1 tosh - 300 ft
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ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 
CENTRAL DITCH DRAINAGE AREA

FRESHWATER j

COMPOUND
IfiOLATED FRESHWATER POND upgradient 

ponded! AREA
WATER QUALITY CRITERIA 

fuo/Lt

SW-1622 SW-1623 SW-1626 SW-1627*
I

SW-1621

i

NJDEP
FW-2

USEPA
FW

ACUTE

USEPA
FW

CHRONIC

ARSENIC
LEAD"
MANGANESE

6.30 ’ 
6.30 J 

NA

6.40
2.60 j

NA

"4.90
7.60 J

NA

1.80 U 
i TTO.oo' J 

NA
2.60 J

NA

0017"
500
NCA

360.00
1012.29

NCA

190.00
39.45
NCA

NOTE: * SW-1627 is a duplicate of SW-1626.
Lead USEPA Freshwater Acute and'Chronic Surface Water Quality Criteria are based on the surface water 
hardness at that location.

ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 
CENTRAL DITCH DRAINAGE AREA 

ESTUARINE

COMPOUND
CENTRAL DITCH

SW-1101L SW-1102L SW-1103L SW-1104L SW-1101H

ARSENIC
LEAD
MANGANESE

’ 25.90' ■" 
9.30 J 4.00 J 

NA
4.00 J 

NA

T'MQrr
8.60 'J

..201.00.J..,

rrgpsrrj-
5.40 J 

NANA

COMPOUND
CENTRALDITCH ISOLATED 

ESTUARINE PONDS
UPGRADIENT 

PONDED AREA

SW-1102H SW-1103H SW-1104H SW-1625H SW-1625L SW-1624

ARSENIC
LEAD
MANGANESE

3:00 J 
NA

5,90 J 
NA m NA

raraGrr
6.10 J 

NA _____^

ESTUARINE

COMPOUND
WATER QUALITY CRITERIA

NJDEP
SE-1

USEPA
MARINE
ACUTE

USEPA
marine

CHRONIC

ARSENIC
LEAD
MANGANESE

0.138
NCA

100.00

69.00
220.00

NCA

36.00
8.50
NCA

PRWECT ^PbflMER RAfVTAN AR8ENAL
PHASE 1

FEmXAJL INVESTIGATION
EDISON. NEW JERSEY

CENTRAL DITCH DRAINAGE

CLIENT NAME: . DATE:

4/6/95
#• .4-11



Note*: Sample location* with an "SW* prefix were sampled for
both surface water and sediment 
Sample tocatioaa with and "SO* prefix were sampled for 
sediment only because location dry during August sampling event

ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 
AREA 12 DITCH DRAINAGE AREA 

ESTUARINE

COMPOUND
AREA 12 DITCH WATER QUALITY CRITERIA

SW-1201 SW-1202H SW-1202L SW-1203H SW-1203L
NJDEP

SE-1
U8EPA
MARINE
ACUTE

USEPA
MARINE

CHRONIC

ARSENIC
COPPER
LEAD
MANGANESE
NICKEL
THALLIUM
ZINC

7.30 U
Sonrwu.

NA
11.70 U 
7.50 U 

69.10

3.70 U 
5:40

NA
11.70 U 
7:50 U
2:50 U

3.60 U
2.50

NA
11.70 U
7.50 U 
4.40 U

9.80 ii 

6L10U

11.70 U 
7.50 U 
2.40 U

. 24^00 ;

■ 6.00 m%

NCA
NCA

■aausw*
3900.00

NCA

69.00

220.00 
. NCA
75.00 

2130.00
95.00

36.00

NCA
TW

NCA
86.0021.50

nrmwytMBMiWB

^PoRMB* HARTTAN ARSBJAL 
PHASED

REMEDIAL INVESTIGATION
EDISON. ________ j*F« JERSEY
CLIENT NAME:

U A ARMY CORP8 OF ENCDhOBS

AREA 12 DITCH DRAINAGE

DATE:
4/6/95
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1 laoh - 8400 ft

Notes: Sample locations with an *SW prefix were sampled for
both surface water and sediment 
Sample locations with and *SD* prefix were sampled for 
sediment only because location dry during August sampling event

NOTE: FIGURE CONTINUED ON NEXT PAGE.
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OLD RED ROOT CREEK DRAINAGE
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ANALYTICAL METAL RESULTS (UQ/L) • SURFACE WATER 
OLD RED ROOT CREEK DRAINAGE AREA 

FRESHWATER

COMPOUND
ASSOCIATED

DITCHES
AREA 19 

FORESTED
AREA 19 NE WETLANDS WATER QUALITY CRITERIA

SW-1614 SW-1903 SW-1908 SW-1909 SW-1910
NJDEP
FW-2

USEPA
FRESH
ACUTE

USEPA
FRESH

CHRONIC

ARSENIC
!3f?%mStr77£r 2.10 UJ 10.00 UJ

183.55COPPER*
7.80 J 2.10 7.20 J 5.00 J

NCA
NCA

:364XS1

IRON NA NA 17800.00 ■ NA NA NCA NCA
LEAD*

13:50 U 1.10 6.10 U 5.40 U
5.00 4855.49

48,38
189.21

'"•'*1 ■’TOM

MANGANESE
MERCURY

NA
0.20 U

NA
0.10 U

905.00
0.10 U

NA
0.10 U

NA
0.10 U

NCA
0.144

NCA
2140

NCA
0.012

NICKEL*
11.70 U 8.10 UJ 8.10 U 8.10 UJ 9.00 J-

516.00
516.00

1729.47
1001.64

192.26
111.35

SILVER**
2.30 U 2.30 U 2;30 U 2.30 U

164.00
164.00

101328

THALLIUM 10.00 U 9.50 R 2.90 UJ 9.50 R 9.50 R 1.70 1400.00 40.00
ZINC*

27.20 70.70 40.30 J 34.10 57.60
NCA
NCA

142.75
82.60

129.29
74.82

COMPOUND

1 OLD RED

1 ROOT CREEK
AREA 19

SW WETLANDS
WATER QUALITY CRITERIA

SW-1604 SW-1605 SW-1994 SW-1905 SW-1912*
NJDEP
FW-2

USEPA
FRESH
ACUTE

USEPA
FRESH

CHRONIC

ARSENIC 1.80 U mi— ' 3.70 ~jf

1.60

360.00 190.00

COPPER** 3.10 3:30 J
6.90 J 3.00 J

NCA
NCA

12.03
22.11

8:32
^14^45

IRON NA NA NA —t NA ^^NCgi NCA

LEAD** 11.20 _J at-
3.30 U 1.20 3.30 U 5.00

48.38
110.05 4.29

MANGANESE
MERCURY

NA
0.20 U

NA
0.20 U

NA
0.10 U

315.00
0.10 U

NA
0.10 U

NCA
0.144

NCA
2.40

NCA
0:012

NICKEL** 7.10 U 11.70 U
8.10 UJ 8.10 U 8.10 UJ

516.00
516.00

1001.64
1729.47

111:35
192.28

SILVER*** 2.30 U 2.30 U
2.30 U 2.30 U 2:30 U

164.00
164.00

2.00
6.08

2.000
6.080

THALLIUM 1.60 U 10.00 U 9.50 R 2.90 UJ 9:50 R 1.70 1400.00 40.00

ZINC** 5.20 15.30 U
32,90 14.30 U 9.30 U

NCA
NCA

82.60
142.75

74:82
129.29

NOTES: *SW-t912 is a duplicate of SW-1904.
* Cadmium, chromium, copper, lead, nickel and zinc USEPA Freshwater Acute and Chronic Surface Water Quality 

Criterion are based on the surface water hardness at that location.
•** Silver USEPA Freshwater Acute Surface Water Quality 

Criterion is based on the surface water hardness at that location.

ESTUARINE

WATER QUALITY CRITERIA
COMPOUNDS

NJDEP USEPA USEPA
SE-1 MARINE MARINE

ACUTE CHRONIC

ARSENIC 0.136 69.00 36.00
COPPER NCA 2.90 2.90
LEAD NCA 220.00 8.50
MANGANESE 100.00 NCA NCA
MERCURY 0.146 2.10 0X125
NICKEL 3900.00 75.00 8.30
SILVER NCA 2.30 NCA
THALLIUM 6.22 2130.00 NCA
ZINC NCA 95.00 88.00

ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 
OLD FIED ROOT CREEK DRAINAGE AREA 

ESTUARINE

COMPOUNDS
AREA 16 ASSOCIATED DITCHES

SW-1611 SW-1612 SW-1613 SW-1615 SW-1616H SW-1616L SW-1617 SW-1618* SW-162B

ARSENIC 1.80 U 1.80 U ' 22 80 "13.70 " 28.40 *"19.70--- "716.80' ""amm
COPPER 1.90 U 1.90 U 1:90 U 1.90 U 36 60 J 1.90 U 1.90 U ;^2s.ioJ ss

- 1 |

LEAD 17.80'J" 13S0U^ - 8*70 J*' u & 1 8.40 J- 5.70 ;‘16.60 J- T2:80m
MANGANESE NA NA NA NA 'i NA NA WfgWTT: NA NA
MERCURY 0.20 U 0.20 U 0:20 U 0:20 U 0:20 U 0.20 U 0:20 U ’ 6.28 0.20 U
NICKEL 11.70 U 11.70 U 11.70 U 11.70 U 11.70 U 11.70 U 11.70 U 11.70 U 11.70 U
SILVER 2.30 U 2:30 U 2.30 U 2.30 U 2:30 U 2:30 U 2.30 U 2.30 U 2.30 U
THALLIUM 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U 10.00 U
ZINC 14.80 54.60 13.90 7.60 U 72.10 14.70 U 7.10 U 51.10 63.10

* SW-1618 is a duplicate of SW-1612.

COMPOUNDS
AREA 16 ASSOC. 

DITCHES
AREA 19 SOUTHWEST 

WETLANDS
WEST DITCH

SW-1629 SW-1630 SW-1906 SW-1911* SW-1601H SW-1601L SW-1602H SW-1602L

ARSENIC
COPPER
LEAD
MANGANESE
MERCURY
NICKEL
SILVER
THALLIUM
ZINC

■' ‘ 9.10 '
1.90 U 
7.30 J 

NA
0.20 U 

11.70 U 
2:30 U 

10.00 U 
15.60

1.90 U 
5.10 J 

NA
0.20 U 

11.70 U 
2.30 U 

10.00 U 
9.70

nnwr
11.40 J

3.90 U 
NA

0.10 U 
8.10 UJ 
2.30 U 
9.50 R 

47.80

*1B.SdJ-'

14.70 U 
NA

8.10 UJ 
2.30 U 
9.50 R 

34.40

1.80 U
1.90 U
5.90 J 

NA
0.20 U 
7.10 U 
2.30 U 
6.00 U 

11.50

1.80 U 
1.90 U
7.80 J 

NA
0.20 U 
7.10 U 
2.30 U 
8.00 U 

10.70

9.00 U 
1.90 U

NA* 

0.20 U 
11.70 U 
2.30 U

7.20 U 
1.90 U

NA
0.20 U 

11.70 U 
2.30 U 

10.00 U 
23.60

11.00
15.00

* SW-1911 is a duplicate of SW-1906.

COMPOUNDS
WEST DITCH OLD RED ROOT CREEK

SW-1603H SW-1603L SW-1907 SW-1606 SW-1607 SW-1608 SW-1609H SW-1609L

ARSENIC
COPPER
LEAD
MANGANESE
MERCURY
NICKEL
SILVER
THALLIUM
ZINC

9 00 U 
1.90 U

‘ 8.f#rj~

129.00
0:20 U 

11.70 U 
2:30 U 

10:00 U 
15.00

"15.40": 
39.90 
37.40 J 

471.00 
0.24 
11.70 U 
2.30 U 

10.00 U 
——

".*,35786 j: 
NA

0.10 U 
8.10 UJ 

2.30 UJ 
2.90 R 

54.40 J-

1.90 U 
5.50 J

NA
0.20 U 

____ 7.10 U

1.60 U 
25.40

1.90 U 
5.70 J

Jc^QiUU
0.20 U 
7.10 U 
2.30 U 
8.00 U 

18.30

1.90 U 
4.80 J

0.20 U 
7.10 U 
2.30 U 
8.00 U 

16.00

5.40

0.20 U 
11.70 U 
2:30 U 

10.00 U 
15.90 U

8.50

“ 0.20 U 

11.70 U 
2.30 U

33.90

COMPOUNDS
OLD RED

ROOT CREEK
SOUTHWEST DITCH

SW-1610 SW-1631* SW-1215H SW-1215L SW-1216H SW-1216L SW-1619 SW-1620

ARSENIC
COPPER
LEAD
MANGANESE
MERCURY
NICKEL
SILVER
THALLIUM
ZINC

1.80 U 
1.90 U

TiT6i8orIJ£7
NA

0.20 U 
7.10 U 
2.30 U 
8.00 U 
6.20

6.80

9.00 U 
1.90 U 
7.20 J-

0.20 U 
11.70 U 
2:30 U 

10.00 U 
17.80

23.60 J
■'■V'''43:66'S-?‘

NA
0.49

11.70 U 
2.30 U

10:00 U
56.70

9.00 U 
1.90 U

NA
0.20 U 

11.70 U 
2.30 U

21.20

li

0.20 U 
11.70 U 
2.30 U 

10.00 U 
54.20

'4Rr!IBulufi

2.30 U

i l |1J.U «

NA
0.20 U

11.70 U 
2.30 U 

10.00 U
40.70

0.20 U 
11.70 U 
2.30 U 

10.00 U 
26.80

* SW-1631 Is a duplicate of SW-1609.

yysso

PW>JeCT "H^ORMER RARTTAN AR8ENAL 
PHASE I

REMEDIAL NVE8TIQAT10N: irocrv
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CUBIT NAME:
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1

I

ANALYTICAL METAL RESULTS (UG/L) - SURFACE WATER 
COUNTY PARK DRAINAGE AREA 

FRESHWATER

COMPOUND

AREA 10 SOUTHERN 1

BORDER DITCH

OPEN LAWN DITCH j WATER QUALITY CRITERIA

winr vwiw

SW-1006 SW-1902 SW-1004 SW-1005 SW-1012** SW-1001 SW-1002
NJDEP

FW-2
USEPA

FW
ACUTE

USEPA
FW

CHRONIC

ARSENIC 2.10 U 2.50 J- 2,10 UJ 2.10 UJ 2.10 UJ 2,10 U 2.10 UJ 0.017 360.00 190.00

CADMIUM* 2.60 UJ 2.60 UJ 3:00 UJ 3.00 UJ 3.00 UJ
3.70 J- 3.00 UJ

NCA
NCA ~ ‘i:8o ■

0.64

CHROMIUM* 5:80 U 640 J 5.80 UJ 36 80 J 5.80 UJ
5.80 U 5.80 UJ

160.00
160.00

950.58
986,64

4.9IL;
5.18

COPPER* 3.80 J 12.80 J 5.10 J 3.90 J 2.20 J
8.40 J 6.50 J

NCA
Nca

. 8.86 j
9:25 Hi!

IRON 20400.00 J NA NA NA NA t 1410 00 J NCA NCA .:,.'Sk2S

LEAD* _ 1.70 J 1.00 U 1.00 U 1.00 u
i

1,40 Uj
2.40 J 4.90 U

5.00
5.00

32.00
33.91 1 32 ’

NICKEL* 10.30 U 10,30 U 16.20 J 51.70 J 17.50 J:

I 10.30 U 10,30 U
516.00
516.00

761.09
790.93

84.61 1 
87.93 I

NOTE: ‘Cadmium, chromium, copper, lead and nickel USEPA Freshwater Acute and Chronic Surface Water Quality Criteria are based on the surface 

water hardness at that location.
** SW-1012 is a duplicate of SW-1005.

^FORMER RARITAN ARSENAL

PHASED
REMEDIAL INVESTIGATION

FDISON. i NEW JERSEY

COUNTY PARK DRAINAGE

CJSNT NAME: i

US. ARMY CORPS OF ENGINEERS
DATE, nCURE #: . ,4/6/95 4-14



S£
3 '•

SWE/ABOVE 
SWE/BELOW

■ SWF/ABOVE
■ SWF/BELOW 

Surface Water
* /V Drainage Areas

SWE/ABOVE

SWE/BELOW

SWF/ABOVE

SWF/BELOW

OVERLAPPING SYMBOLS, 
SAMPLING LOCATIONS 

EVIDENT.

- NOT TO SCALE -

PROJECT NAME:
FORMER RARITAN ARSENAL 

PHASE II
REMEDIAL INVESTIGATION 

.EDISON,____________ _____ NEW JERSEY
CLIENT

ESTUARINE LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

ESTUARINE LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

FRESHWATER LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

REGULATORY EXCEEDANCES 
OF LEAD IN 

SURFACE WATER

4-15



A
/W

n

DUE TO OVERLAPPING SYMBOLS, 
NOT ALL SAMPLING LOCATIONS 
MAY BE EVIDENT.

- MOT TO SCALE -

PROJECT NAME;
FORMER RARITAN ARSENAL 

PHASE II
REMEDIAL INVESTIGATION

Arsenic
• SWE/ABOVE 
O SWE/BELOW
■ SWF/ABOVE
■ SWF/BELOW 

/\/ Surface Water 
/\/ Drainage Areas

CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS

NEW JERSEY

SWE/ABOVE = ESTUARINE LOCATIONS EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWE/BELOW s ESTUARINE LOCATIONS NOT EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWF/ABOVE = FRESHWATER LOCATIONS EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWF/BELOW 3 FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

REGULATORY EXCEEDANCES 
OF ARSENIC IN 
SURFACE WATER

DATE: ' FIGURE #:
4-16



Si

SWE/ABOVE 
SWE/BELOW 
SWF/ABOVE 
SWF/BELOW 
Surface Water 

/\/ Drainage Areas

NOTE:

DUE TO OVERLAPPING SYMBOLS, 
NOT ALL SAMPUNG LOCATIONS 
MAY BE EVIDENT.

- NOT TO SCALE -

\ / S 'i

FORMER RARITAN ARSENAL

PHASE II

REMEDIAL INVESTIGATION

-----  NEW JERSEY
CLIENT NAME:

^^JO^jARMY^ORPS^OF^ENGINEERS^^^

SWE/ABOVE

SWE/BELOW

SWF/ABOVE

SWF/BELOW

ESTUARINE LOCATIONS EXCEEDING 
FEDERAL OR SfATE REGULATORY CRITERIA

ESTUARINE LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

FRESHWATER LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

REGULATORY EXCEEDANCES 
OF ZINC IN 

SURFACE WATER
DATE;

04/12/95
"[figure f.

4-17



If

Nickel
• SWE/ABOVE 

SWE/BELOW 
■ SWF/ABOVE 
a SWF/BELOW 

A./ Surface Water 
/v Drainage Areas

SWE/ABOVE = 

SWE/BELOW = 

SWF/ABOVE = 

SWF/BELOW =

NOTE:

DUE TO OVERLAPPING SYMBOLS, 
NOT ALL SAMPLING LOCATIONS 
MAY BE EVIDENT.

PROJECT NAME:
FORMER RARITAN ARSENAL 

PHASE II
REMEDIAL INVESTIGATION

EDISON.

CLIENT I
NEW JERSEY

ESTUARINE LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

ESTUARINE LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

FRESHWATER LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

REGULATORY EXCEEDANCES 
OF NICKEL IN 

SURFACE WATER



IF

Copper
• SWE/ABOVE 

SWE/BELOW
■ SWF/ABOVE
■ SWF/BELOW 

Surface Water
7\y Drainage Areas

SWE/ABOVE

SWE/BELOW

SWF/ABOVE

SWF/BELOW

NOTE:

DUE TO OVERLAPPING SYMBOLS. 
NOT ALL SAMPLING LOCATIONS 
MAY BE EVIDENT.

- NOT TO SCALE -

FORMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY
CLIENT NAME:

__JLS1_ARMY CORPS OF ENGINEERS

ESTUARINE LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

ESTUARINE LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

FRESHWATER LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

DATE:

REGULATORY EXCEEDANCES 
OF COPPER IN 

SURFACE WATER
Ifigure f-4-19



1 taeh - (400 ft.

ANALYTICAL EXPLOSIVE RESULTS (UG/L) - SURFACE WATER 
BLACK DITCH DRAINAGE AREA 

FRESHWATER

COMPOUND
AREA 4 
DITCH

AREA 5 POND BLACK DITCH

SW-0406 SW-0501 SW-0502 SW-0S03 SW-0504 SW-0407 SW-0408 SW-0505H SW-0505L

1,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 UJ 0.13 U 0.13 U2.4,6-TRINITROTOLUENE 0.13 U 0.41 0.13 U 0.13 U 0.13 U 0.13 U 0.65 J- 0.13 U 0.13 UAMINO-DNTS 0.12 U 0.98 0.12 U 0.12 U 0.12 U 0.12 U 1.40 J- 0.86 0.12 U

ESTUARINE

COMPOUND BLACK DITCH

SW-0506H SW-O506L SW-0507H SW-0507L SW-0616H SW-0616L

1,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
2,4,6-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
AMINO-DNTS 0.85 0.47 0.77 0.54 0.79 0.56

COMPOUND BLACK DITCH

SW-0617H SW-0617L SW-0618H SW-0618L SW-0619H SW-0619L SW-0620*

1,3,5-TRINITROBENZENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
2,4,6-TRINITROTOLUENE 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
AMINO-DNTS 0.37 0.57 0.12 U 0.25 0.12 U 0.12 U 0.12 U

SW -0620 is a duplicate of SW-0619L

BLACK DITCH DRAINAGE AREA 
ALL VALUES IN (ug/L)

FRESHWATER ESTUARINE

WATER WATER
COMPOUND QUALITY CRITERIA QUALITY CRITERIA

NJDEP USEPA USEPA NJDEP USEPA USEPA
FW-2 FW FW SE-1 MARINE MARINE

ACUTE CHRONIC ACUTE CHRONIC

1,3,5-TRINfTROBENZENE NCA NCA NCA NCA NCA NCA
2,4,6-TRINnROTOLUENE NCA NCA NCA NCA NCA NCA
AMINO-DNTS NCA NCA NCA NCA NCA NCA

"®*C™P8rMER RARITAN ARSENAL 
PHASE II

EDISON.
REMEDIAL INVESTIGATION

NEW JERSEY

cuent iwaa
U.S. ARMY CORPS OF ENGINEERS

mtET

BLACK DITCH DRAINAGE 

—---------------raonr
4/7/95 4-20



^ ^ ^ SWI8IJ 

. ^ SW181S /

^

SWI8MN

swtataj.
SWI8I7 i

WISIIj
^ ^swoi04 4?

swoioTV"* ̂

I SW18IJ

^SWISIO

SW0I02 JC

SWI804

swieoj swiaos'

^V5*0’0'
SW1808.

LOCATION OF DRAINAGE

>3 I ,v

iswoaoi

M5W0801S
0801

rswl » 500811^
>6o&m
' W081SAAa»««S 

,M0*t4rJ nrasio

) SW08O5

SW0S08.

swoaoay
51*0807

GRAPHIC SCA1X

I lath - 2400 a

Notes: Sample locations with an "SW" prefix were- sampled for

both surface water and sediment 
Sample locations with and "SD* prefix were sampled for 
sediment only because location dry during August sampling event

MDb
- ties site us* has actu Minn reou a PHotocaauumie 

ammt or tut tenure bammii mscnm. tamaro bt 
ocoo coaroeaneti nz/u/n ovianjcHT motoautHti uuote 
suacounucr to utstou.

NOTE: FIGURE CONTINUED ON NEXT PAGE.

”°*CT "“^ORMSI RARTTAN ARSENAL

PHASE!
REMEDIAL INVESTIGATION y

rnrerm. HEW JERSEY
m^Z/ZmSSSZm CUEMHIMti

US. ARMY CORPS OF ENQINEER8
BSrtr

RED ROOT CREEK DRAINAGE

r 4-21



ANALYTICAL EXPLOSIVE RESULTS (UG/L) - SURFACE WATER 
RED ROOT CREEK DRAINAGE AREA 

FRESHWATER

COMPOUND
AREA 20 

DITCH
AREA 18B STREAM

SW-2001 SW-1803 SW-1804 SW-1805 SW-1806 SW-1807 SW-1808 SW-1809 SW-1818*

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 
AMINO-DNTS

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.14
0.12 U

0.15
2.80
0.12 U

0.13 U 
0.13 U 
0.12 U

0:13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0:13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

* SW-1818 is a duplicate of SW-1809.

COMPOUND
AREA 18C STREAM LOWER 18B 

STREAM

SW-1810 SW-1811 SW-1812 SW-1813 SW-1814 SW-1815 SW-1816 SW-1817 SW-0101

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 
AMINO-DNTS

0.13 U 
0.13 U 
0.12 U

0.13 U 
0:13 U 
0.12 U

0:13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0:13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

COMPOUND
LOWER AREA 18B STREAM AREA 8 POND

SW-0102 SW-0103 SW-0104 SW-0801 SW-0802 SW-0803 SW-0804 SW-O805 SW-0808

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 
AMINO-DNTS

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

COMPOUND
AREA 8 
POND

RED ROOT CREEK SULFUR PLANT PONDS

sw-osor SW-0802H SW-0602L SW-0610 SW-0613 8W-0614 SW-0815

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 
AMINO-DNTS

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0:12 U

* SW-0807 Is a duplicate of SW-0801.

ANALYTICAL EXPLOSIVE RESULTS <UG/L) • SURFACE WATER 
RED ROOT CREEK DRAINAGE AREA 

ESTUARINE

COMPOUND
RED ROOT CREEK

SW-0801H SW-0601L SW-0803H SW-0803L SW-0604H SW-0604L SW-0805H

1,3,5-TRINITROBENZENE
2.4,8-TRINITROTOLUENE
AMINO-DNTS

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0:13 U 
012 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

RED ROOT CREEK

SW-0605L SW-0806H SW-0608L SW-0807 SW-0608H SW-0608L SW-0609H SW-0609L

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0:12 U

0.13 U 
0:13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0.13 U 
0.12 U

0.13 U 
0:13 U 
0.12 U

COMPOUND

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 
AMINO-DNTS

I

i

RED ROOT CREEK DRAINAGE AREA 
ALL VALUES IN (ug/L)

FRESHWATER
--------------------ESTUARINE

COMPOUND

WATER
QUALITY CRITERIA

WATER
QUALITY CRITEIIIA

NJDEP
FW-2

USEPA
FW

ACUTE

USEPA
FW

CHRONIC

NJDEP
SE-1

USEPA
MARINE
ACUTE

USEPA
MARINE

CHRONIC

1.3.5- TRINITROBENZENE
2.4.6- TRINITROTOLUENE 
AMINO-DNTS

NCA
NCA
NCA

NCA
NCA
NCA

NCA
NCA
NCA

NCA
NCA
NCA

NCA
NCA
NCA

NCA
NCA
NCA

RAFfTAN ARSS^AL 
PHASE I

mJEOAL NVESTTOATtON !
EDISON. --------------------------------- NpW JERSEY
C1IEKT NAME:

ua. CORPS OF BK3INEER8
BofT

4/6/95
|OT^"4-21A



Total PAHs 
• SWE/ABOVE 
O SWE/BELOW
■ SWF/ABOVE
■ SWF/BELOW 

/\/ Surface Water 
/y Drainage Area

SWE/ABOVE

SWE/BELOW

SWF/ABOVE

SWF/BELOW

NOTE:

DUE TO OVERLAPPING SYMBOLS, 
NOT ALL SAMPUNG LOCATIONS 
MAY BE EVIDENT.

- NOT TO SCALE -

FORMER RARITAN ARSENAL
PHASE II

rnlenu REMEDIAL INVESTIGATION
EDISON. NEW JERSEY
CLIENT NAME: ' .... ...............

.ii^^RMY^CORPS^OF^ENGINEER^^^^

ESTUARINE LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

ESTUARINE LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

FRESHWATER LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

DATE:

LOCATIONS EXCEEDING 
TOTAL PAH

GUIDELINES IN SEDIMENT
IflGURE f: 4-22
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AS01401

SW1402

graphic scalr SW1403

1 look - 900 ft

✓"-L-"1

GRAPHIC 9CAUC

1 tneh - 2400 ft

SW1404

VI409

. SW140S

1407

SW1410I

SW141I' 
Jf1412 |

SW1400

Notes: Sample locations with an "SW* prefix were sampled for

both surface water and sediment 
Sample locations with and *SD* prefix were sampled for 
sediment only because location dry during August sampling event

ANALYTICAL SVOC RESULTS (MG/KG) - SEDIMENT 
EAST DITCH DRAINAGE AREA 

FRESHWATER

COMPOUND
EAST DITCH UNNAMED

TRIBUTARY
UPGRADIENT 

SCIRPUS MARSH

SD-1402 SD-1403 SD-1404 SD-1408 SD-1406 SD-1410 SD-1401

TARGETED SVOCa

BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(GHI)PERYLENE
BENZO(K)FUJORANTHRENE
CHRYSENE
PYRENE

TOTAL PAHs (Ontario)

0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U

ND

0.084 J 
0.6S) U 
0.650 U 
0.078 J 
0.140 J 
0.180 J

0.482

1.100 UJ 
1.100 UJ 
1.100 UJ 
1.100 UJ 
1.100 UJ 
0-290 J

0,540

5.300 UJ
5.300 Ul
5.300 UJ
5.300 UJ 
5.300 UJ 
5.300 UJ

ND

0.130 J 
0.120 J 
0.5701) 
0.092 J 
0.210 J 
0.250 J

1.182

OTBMCF
rt WQflVp *

1.600 UJ
"THWT"
:.^d440 j:

2.480

0570 J

0400 Jr 
0.250 J 
0620

3.850

ANALTICAL SVOC RESULTS (MG/KG) - SEDIMENT 
EAST DITCH DRAINAGE AREA 

ESTUARINE

COMPOUND
EAST DITCH UNNAMED

TRIBUTARY

SD-1407 SD-1408 SD-1411 SD-1412

TARGETED SVOCa

BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(GHI)PERYLENE
BENZO(K)FLUORANTHRENE
CHRYSENE
PYRENE

TOTAL PAHs (NOAA)

57.000 UJ 
57.000 UJ 
57.000 UJ 
57.000 UJ 
57.000 UJ 
57.000 UJ

ND

0.770 UJ 
0.770 UJ 
0.770 UJ 
0.770 UJ 
0.770 UJ 
0,770 UJ

ND

11.000 UJ
11.000 UJ 
11.000 UJ
11.000 uj

11.000 UJ 
11.000 UJ

ND

0.100 J 
0.700 UJ 
0.700 UJ 
0.083 J 
0.150 J 
0.140 J

0.883

FRESHWATER ESTUARINE

COMPOUND
SEDIMENT 

QUALITY CRITERIA
SEDIMENT 

QUALITY CRITERIA
Ontario

LEL
Ontario SEL 
(Based on 

TOC)

NOAA
ER-L

NOAA
ER-M

TARGETED SVOCa

BENZO(A)ANTHRACENE 0.320 1480 0.23 1.6
BENZO(A)PYRENE 0J70 1440 0.4 2.5
BENZO(GHI)PERYLENE 0.170 320 NCA NCA
BENZO(K)FLUORANTHRENE 0.240 1340 NCA NCA
CHRYSENE 0.340 460 0.4 2.8
PYRENE 0.490 850 0.35 2.2

TOTAL PAHs (Ontario/NOAA) 4 10000 4 35

ANALYTICAL PESTICIDE RESULTS (MG/KG) • SEDIMENT 
EAST DITCH DRAINAGE AREA 

FRESHWATER

COMPOUND
UPGRADIENT 

SCIRPUS MARSH
EAST DITCH UNNAMED

TRIBUTARY

SD-1401 SD-1402 SD-1403 SD-1404 SD-1405 SD-1406 SD-1410

4,4'-DDD
ALDRIN
BETABHC

^^0j130LI

0.065 U

0.049 U 
0.024 U

0.160 U 
^(IXBOU

1.300 UJ 
0.630 UJ 
0.630 UJ

1.300 UJ 
0.650 UJ 
0.650 UJ

0.140 U 
0.068 U 
0.068 U

0500 UJ 
0500 UJ

i

ANALYTICAL PESTICIDE RESULTS (MG/KG) • SEDIMENT 
EAST DITCH DRAINAGE AREA 

ESTUARINE

COMPOUND
EAST DITCH UNNAMED TRIBUTARY

SD-1407 SD-1408 SD-1411 SD-1412

4,4-DDD
ALDRIN
BETABHC

2.800 UJ 
1.400 UJ 
1.400 UJ

0.190 UJ 
0.094 UJ 
0.094 UJ

1.400 UJ 
0.690 UJ 
0.690 UJ

0.850 UJ 
0.430 UJ 
0.430 UJ

FRESHWATER ESTUARINE

SEDIMENT SEDIMENT
COMPOUND QUALITY CRITERIA QUALITY CRITERIA

Ontario Ontario SEL NOAA NOAA
LEL (Based on 

TOC)
ER-L ER-M

4,4'-DDD 0.008 6.00 0.002 0.02
ALDRIN 0.002 8.00 NCA NCA

BETABHC 0.005 21.00 NCA NCA

EBISQUL

TBrMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
HEW JERSEY

CLIENT NMJ£ (
U.S. ARMY CORPS OF ENGINEERS

DATE:

EAST DITCH DRAINAGE

[FIGURE f:
4/7/95 4-23
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ANALITCAL SVOC RESULTS (MG/KG) - SEDIMENT 
BUCK DITCH DRAINAGE AREA 

FRESHWATER

COMPOUND
AREA 4 DITCH AREA 5 POND BUCK DITCH

SD-0401 SD-0402 SD-0403 SD-0404 SD-0405 SD-0406 SD-0501 SD-0502 SD-0503 SD-0504 SD-0407 SD-0408 SD-0505

TARGETED SVOCs

ACENAPHTHENE 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U
ANTHRACENE 1.900 UJ 1,600 UJ 0.420 J 0,640 U 0.096 J 0.820 UJ 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.067 J 0.390 U
BENZO(A)ANTHRACENE 1.900 UJ 1.600 UJ 1.500 J 0.640 U 0.230 J 0.820 UJ 0.200 J 0.350 J 0.220 J 0.270 J 0.410 U 0.260 J 0.390 U
BENZO(A)PYRENE 1.900 UJ 0.260 J 1.100 J 0.640 U 0.220 J 0.820 UJ 0.230 J 0 530 J 0.280 J 0.370 J 0.410 U 0.310 J 0.390 U
BENZO(GHI)PERYLENE 1.900 UJ 1.600 UJ 0.770 J 0.640 U 0 .150 J 0.820 UJ 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U
BENZO(K)FLUORANTHRENE 1.900 UJ 1.600 J 0.640 U 0.240 J 0.820 UJ 0.140 J 0.480 J 0 2B0 J 0.380 J 0.410 U 0.210 J 0.044 J
CHRYSENE 1.900 UJ 1.600 UJ 1.800 J 0.640 U 0.320 J 0.820 UJ 0.320 J 0 560 J 0.400 J 0.390 J 0.410 U 0.420 J 0.059 J
DIBENZO(A,H) ANTHRACENE 1.900 UJ 1.600 UJ 0 270 J 0.640 U 0.630 U 0.820 UJ 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U
FLUORANTHRENE 0.770 J 3.000 J 0.230 J 0.560 J 0.390 J 0.390 J 0700 J 0.450 J 0.580 J 0.410 U 0.460 J 0.046 J
FLUORENE 1.900 UJ 1.600 UJ 1.000 UJ 0.640 U 0.630 U 0.820 UJ 0.760 UJ 1.300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U
INDENO(1,2,3-C.D)PYRENE 1.900 UJ 1.600 UJ 0.750 J 0.640 U 0.130 J 0.820 UJ 0.760 UJ 1:300 UJ 0.760 UJ 0.980 UJ 0.410 U 0.480 U 0.390 U
PHENANTHRENE 1.900 UJ 0.350 J 0790 J 0.640 U 0.370 J 0.160 J 0.170 J 0.230 J 0.200 J 0.230 J 0.410 U 0.350 J 0.390 U
PYRENE U./OU tl 0.790 J 2.600 J 0.220 J U.«J£U J 0,400 J 0.330 J u tsuu J 0.380 J 0.480 J 0.410 U 0.051 J

TOTAL PAHs (Ontario) 1.570 2.540 14 830 0,450 2.836 0.950 1.780 3.650 2.210 2.700 ND 2.567 0.200

ANALITCAL SVOC RESULTS (MG/KG) - SEDIMENT 

BUCK DITCH DRAINAGE AREA 
ESTUARINE

COMPOUND

BUCK DITCH

SD-0506 SD-0507 SD-0616 SD-0617 SD-0618 SD-0619 SD-0620

TARGETED SVOCs

ACENAPHTHENE 0.470 U 0.430 U 1.400 UJ 0.220 J 0.120 J 0.940 UJ 0.820 UJ

ANTHRACENE 0.150 J 0.430 U 0 420 J 0 420 J 0 470 J 0 230 J 0 090 J

BENZO(A)ANTHRACENE 0.300 J 0.052 J 1 300 J 1 900 J 1 400 J 0.840 J 0 630 J

BENZO(A)PYRENE 0.350 J 0.047 J 1 800 J 2 700 J 1.600 J 0 720 J 0.640 J
BENZ0(GHI)PERYLENE 0.470 U 0.430 U 0.620 J 0.780 J 0.900 J 0.430 J 0.820 UJ

BENZO(K)FLUORANTHRENE 0.350 J 0.053 J 2.200 J 2.200 J 2.000 J 0.910 J 0.810 J

CHRYSENE 0.400 J 0.081 J 2 300 J 3.000 J 2.300 J 1.200 J 0860 J

DIBENZO(A,H)ANTHRACENE 0.470 U 0.430 U 0 130 J 1.800 UJ 0.620 J 0.940 UJ 0.820 UJ

FLUORANTHRENE 0 680 0.095 J 3 800 J 4 900 J 4.200 J 1 900 J 1 600 J

FLUORENE 0054 J 0.430 U 1.400 UJ 0 310 J 0 270 J 0110J 0 096 J

INDEN0(1.2,3-C.D)PYRENE 0.470 U 0.430 U 0.950 J 0.760 J 0.940 J 0.410 J 0.820 UJ

PHENANTHRENE 0 550...... 0.054 J 1.800 J 1.800 J 1.300 J 0 900 J 0.810 J

PYRENE .0.610,. \ 0.085 J 2.300 J . 3 600 J 2 BOO J 1 400 J 0.980 J

TOTAL PAHs (NOAA) 1.804 0.525 19.320 28190 21.020 10.349 7 356

FRESHWATER ESTUARINE

COMPOUND
SEDIMENT 

QUALITY CRITERIA
SEDIMENT 

QUALITY CRITERIA

Ontario
LEL

Ontario SEL 
(Based on 
_TOC)

NOAA
ER-L

NOAA
ER-M

TARGETED SVOCs

ACENAPHTHENE NCA NCA 0.15 0.65

ANTHRACENE 0.220 370 0.085 0.96
BENZO(A)ANTHRACENE 0.320 1480 0.23 1.6

BENZO(A)PYRENE 0.370 1440 0.4 2.5

BENZO(GHI)PERYLENE 0.170 320 NCA NCA

BENZO(K) FLUORANTHRENE 0,240 1340 NCA NCA

CHRYSENE 0.340 460 0.4 2.8

DIBENZO(A,H)ANTHRACENE 0.060 130 0.06 0.26

FLUORANTHRENE 0.750 1020 0.6 3.6

FLUORENE 0.190 160 0.035 0.64

INDENO(1,2,3-C,D)PYRENE 0.200 320 NCA NCA

PHENANTHRENE 0.560 950 0.225 1.38

PYRENE 0.490 850 0.35 2.2

TOTAL PAHs (Ontario/NOAA) 4 10000 4 35

T§RMER RARITAN ARSENAL

PHASE II
REMEDIAL INVESTIGATION

EDISON. ______________ NEW JERSEY

BLACK DITCH DRAINAGE

CUENT NAM&

U.S. ARMY CORPS OF ENGINEERS
OATE:

_______

nousEf: 4_24
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Notes: Sample locations with an "SW* prefix were sampled for

both surface water and sediment 
Sample locations with and *SD* prefix were sampled for 
sediment only because location dry during August sampling event
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ANALYTICAL SVOC RESULTS (MG/KG) - SEDIMENT 
RED ROOT CREEK DRAINAGE AREA 

FRESHWATER

COMPOUND
AREA 20 DITCH AREA 18B STREAM AREA 18C STREAM

SD-2001 SD-2002 SD-1803 SD-1804 SD-1805 SD-1806 SD-1807 SD-1808 SD-1809 SD-1818* SD-1810 SD-1811

TARGETED SVOCs

ACENAPHTHENE 0.490 U 0.470 U 110.000 110.000 3.000 0.120 J 1.400 UJ 0.410 U 0.410 U 0.400 U 1.100 0.420 J
ANTHRACENE 0.490 U 0.470 U 280 000 230.000 6.100 0 330 J 1.400 UJ 0.410 U 0.410 U 0.400 U 2.800 1 300
BENZO(A)ANTHRACENE 0.049 J 0.470 U 380 000 410.000 22.000 2 200 1.400 UJ 0.410 U 0.170 J 0.076 J 6.400 2.700
BENZO(A)PYRENE 0.490 U 0.470 U 300 000 320.000 4.900 2.200 1.400 UJ 0.410 U 0.170 J 0 096 J 4.700 2.600
BENZO(GHI)PERYLENE 0.490 U 0.470 U 240 000 150 000 10.000 0.810 1.400 UJ 0.410 U 0.130 J 0.140 J 2.500 1.300
BENZO(K)FLUORANTHRENE 0.055 J 0.470 U 49 000 150 000 3 700 0.730 1.400 UJ 0.410 U 0.090 J 0.056 J 0 920 0 480
CHRYSENE 0.069 J 0.470 U 400.000 400 000 23.000 2.800 1.400 UJ 0.087 J 0.180 J 0.100 J 5.000 2 700
DIBENZO(A,H)ANTHRACENE 0.490 U 0.470 U 29.000 10.000 J 3.400 0170 J 1.400 UJ 0.410 U 0.410 U 0.400 U '■ 1 0.290 J
FLUORANTHRENE 0.095 J 0.470 U 820.000 1100 000 46.000 4 500 1.400 UJ 0.130 J 0.290 J 0 140 J 8 200 5.800
FLUORENE 0.490 U 0.470 U 97 000 98.000 2.900 0.120 J 1.400 UJ 0.410 U 0.410 U 0.400 U 1.300 0.470
INDENO(1,2,3-C,D)PYRENE 0.490 U 0.470 U 220 000 150.000 11.000 0 930 1.400 UJ 0.410 U 0.130 J 0.400 U 2.500 1.300
PHENANTHRENE 0.051 J 0.470 U 760.000 890.000 30 000 1 900 1.400 UJ 0.410 U 0.140 J 0.400 U 6,800 • 4.500
PYRENE 0.096 J 0.470 U 740.000 810.000 34.000 3.900 1.400 UJ 0.120 J 0.280 J 0.140 J 6 500 4.400

TOTAL PAHs (Ontario) 0:415 ND 4510.400 4909 000 201.300 20.710 ND 0.337 1.580 0;748 50.840 28 970

* SD-1818 is a duplicate of SD-1809.

COMPOUND
AREA 18C STREAM LOWER AREA 18B

STREAM
AREA 8 POND

SD-1812 SD-1B13 SD-1814 SD-1815 SD-1818 SD-1817 SD-0101 SD-0102 SD-0103 SD-0104 SD-0801 SD-0802

TARGETED SVOCs

ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

BENZO(GHI)PERYLENE
BENZO(K) FLUORANTHRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHRENE
FLUORENE
INDENO(1,2.3-C,D)PYRENE 
PHENANTHRENE
PYRENE

TOTAL PAHs (Ontario)

0.330 J 
0.430
1 200
1 100
0 500
0.160 j 

1.200 
0.094 J 
3.100
0 290 J 
0.500 
2.900 
2.200

O.7B0
1 500
2 500 
2.100 
0.920
0 350 J
2.900
0.210 J
6.700
0.980
0.890
8.000
4 700

0.430 U 
0.430 U 
0.430 U 
0.430 U 
0.430 U 
0:430 U 
0.430 U 
0.430 U 
0.430 U 
0:430 U 
0.430 U 
0.430 U 
0.430 U

ND

1.200
2.100
4.500
3 400 
1.600 
0.550
4.200
0 410 J 
7.800
1.200 !
1.600 i

9.100
5.600

0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0:400 U 
0:400 U 
0:400 U

ND

0.400 U 
| 0.400 U 

0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0:400 U 
0:400 U

ND

0.380 U 
0.380 U
0 .190 J 
0.190 J 

0160 J 
0.210 J 
0.2B0 J
0 044 J
0 460 
0.380 U

0 150 J 
0.190 J 
0.410

0.380 U 
0.380 U 
0.064 J 
0.070 J 
0:055 J 
0:082 J 
0:097 J 
0.380 U 
0.160 J 
0.380 U 
0.055 J 
0.059 J 
0.140 J

0.782

0.390 U 
0.390 U 
0.390 U 
0.390 U 
0:390 U 
0.390 U 
0.390 U 
0.390 U 
0:056 J 
0:390 U 
0.390 U 
0.390 U 
0.051 J

0.107

0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U

ND

1.600 UJ 

0:210 J 
2.000 J
2 500 J 
3.200 J 
0.870 J 
2.800 J 
1.600 UJ 

2 500 J 
1.600 UJ 

3.200 J
1 500 J 
9.600 J

28.380

2.400 UJ 

2.400 UJ
0 660 J
0 8B0 J 

2.400 UJ
0 610 J
0 990 J
2.400 UJ
1.400 J
2.400 UJ

0 980 J 

0.460 J 
3.000 J !

8.980 I44.690 H 2.284

COMPOUND
AREA 8 POND RED ROOT 

CREEK
SULFUR PLANT

PONDS

SD-0803 SD-0804 SD-0805 SD-0806 SD-0807 SD-0602 SD-0610 SD-0611 SD-0612 SD-0613 SD-0614 SD-0615

TARGETED SVOCs

ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(GHI)PERYLENE
BENZO(K) FLUORANTHRENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHRENE
FLUORENE
INDENO(1.2,3-C,D)PYRENE 
PHENANTHRENE
PYRENE

TOTAL PAHs (Ontario)

1.100 UJ 
1.100 UJ 
0.170 J 
1.100 UJ 
1.100 UJ 
1.100 UJ 
0.210 J 
1.100 UJ 
0.340 J 
1.100 UJ 
1.100 UJ
0 .150 J 

0.830 J

1.700

0.490 U 
0.490 U 
0.490 U 
0.490 U 
0.490 U 
0.490 U 
0.490 U 
0.490 U 
0.058 J 
0.490 U 
0.490 U 
0.490 U 
0.110 j

0.168

0:049 J
0:130 J

0.330 J 
0.490 U 
0.220 J 
0.330 J 
0.490 U 

0-790 I 

0.490 U 
0.490 U 
0.470 J

3.329

0.870 UJ 
0.870 UJ 
0.160 J 
0.870 UJ 
0.870 UJ 
0.870 UJ 
0.190 J 
0.870 UJ 
0.290 J 
0.870 UJ 
0.870 UJ 
0:097 J

1.487

1.700 UJ 
0.180 J 
2.000 J
2 900 J 
4.300 J
1 300 J 
3.200 J 
1.700 UJ 

..2.300 J 
1.700 UJ

4 300 J *

1.600 J
9.600 J

2.700 UJ 
2.700 UJ 
2.700 UJ 
2.700 UJ 
2.700 UJ 
2.700 UJ 
2.700 UJ 
2.700 UJ 
2.700 UJ 
2.700 UJ 
2.700 UJ 
2.700 UJ 
2.700 UJ

ND

0.910 UJ 
0.910 UJ 
0.910 UJ 
0.910 UJ 
0.910 UJ 
0.910 UJ 
0.910 UJ. 
0.910 UJ 
0:560 j 
0.910 UJ 
0.910 UJ 
0.370 J

1.450

0.620 U 
0.620 U 
0.620 U 
0.620 U 
0.620 U 
0.620 U 
0.620 U 
0.620 U 
0.620 U 
0.620 U 
0.620 U 
0.620 U 
0.620 U

ND

0.920 UJ 
0.920 UJ 
0:920 UJ 
0:920 UJ 
0.920 UJ 
0.920 UJ 
0.920 UJ 
0.920 UJ 
0.240 J 
0.920 UJ 
0.920 UJ 
0.920 UJ 
0.240 J

0.770

0.480 U 
0.480 U 
0.480 U 
0.480 U 
0.480 U 
0.480 U 
0.480 U 
0.480 U 
0.069 J 
0.480 U 
0.480 U 
0.480 U 
0.083 J

0.152

0.700 UJ 
0.700 UJ 
0.240 J 
0.190 J 

0.190 J
0 260 J 
0.360 J 
0.700 UJ 
0.340 J 
0.700 UJ 
0.170 J
0 .190 J 
0.410 J

2.350

0.770 UJ 
0.770 UJ 

0.510 J
0 560 J 
0.400 J 
0710 J 
1.100 J 
0.770 UJ

0 990 J 
0.770 UJ 

01360 J J 

0.270 J 
1.000 J

ANALYTICAL SVOC RESULTS (MG/KG) - SEDIMENT 
RED ROOT CREEK DRAINAGE AREA 

! ESTUARINE

COMPOUND
RED ROOT CREEK

SD-0601 SD-0603 SD-0604 SD-0605 SD-0606 SD-0607 SD-0608 SD-0609

TARGETED SVOCs

ACENAPHTHENE 1.600 UJ 0 180 J 1.900 UJ 1.000 UJ 1.100 UJ 0.260 J 0.830 UJ 1.000 UJ
ANTHRACENE 1.600 UJ 0.250 J 1 900 UJ 1.000 UJ 0 130 J 0 420 J 0.830 UJ 1.000 UJ
BENZO(A)ANTHRACENE 0.410 J 0.740 J ‘0.470 J 0.230 J 0.520 J 1.500 J 0.290 J 1.000 UJ
BENZO(A)PYRENE 0 400 J 0.840 J 0«540 J 0 270 J
BENZO(GHI)PERYLENE 1.600 UJ 0.190 J 1 0.560 J 0.190 J 0.290 J 0.610 J 0.830 UJ 1.000 UJ
BENZO(K) FLUORANTHRENE 0.440 J 1.100 J 0.560 J 0:260 J 0.810 J 2:500 J 0.350 J 1.000 UJ
CHRYSENE 0.650 J 1.100 J 0.730 J 0.340 J 0.800 J 2.200 J 0.390 J 1.000 UJ
DIBENZO(A:H)ANTHRACENE 1.600 UJ 0.820 UJ 0.220 J 1.000 UJ 1.103 UJ 0.250 J 0.830 UJ 1.000 UJ
FLUORANTHRENE 1.100 J 1.400 J 0.B00 J . 0.360 J

0 820 J 2 600 J 0 6|li! 0.420 J

FLUORENE 1.600 UJ 0.200 J 1.900 UJ 1.000 UJ 1.100 UJ 0.560 J 0.830 UJ 1.000 UJ
INDENO(1,2,3-C.D)PYRENE 1.600 UJ 0.280 J 0.510 J 0.180 J 0.300 J 0.750 J 0.830 UJ 1.000 UJ
PHENANTHRENE 0.540 J 0.650 J 0 330 J 0.150 J 0.310 J" 7.000 J 0.160 J 1.000 UJ
PYRENE

TOTAL PAHs (NOAA)

1 100 J

5.180

1 600 J

9.430

.0.710 J 0.320 J

2.510 5.660 ~ 18^550.12.900 0.860

FRESHWATER ESTUARINE

COMPOUND
SEDIMENT 

QUALITY CRITERIA
SEDIMENT 

QUALITY CRITERIA
Ontario

LEL
Ontario SEL 
(Based on 

TOC)

NOAA
ER-L

NOAA
ER-M

TARGETED SVOCs

ACENAPHTHENE , NCA NCA 0.15 0.65
ANTHRACENE i 0.220 370 0.085 0.96
BENZO(A)ANTHRACENE ; 0.320 1480 0.23 1.6
BENZO(A)PYRENE 1 0.370 1440 0.4 2.5
BENZO(GHI)PERYLENE 0.170 320 NCA NCA
BENZO(K) FLUORANTHRENE 0.240 1340 NCA NCA
CHRYSENE | 0.340 460 0.4 2.8
D!BENZO(A,H)ANTHRACENE 0.060 130 0.06 0.26
FLUORANTHRENE l 0.750 1020 0.6 3.6
FLUORENE | 0.190 160 0.035 0.64
INDENO(1,2,3-C,D)PYRENE ! 0.200 320 NCA NCA
PHENANTHRENE ! 0.560 950 0.225 1.38
PYRENE I 0.490 850 0.35 2.2

TOTAL PAHs (Ontario/NOAA) 4 10000 4 35

P"aiECT HfoflMB? RARTTAN ARSENAL

PHASE 1
REMEDIAL NVESDOATION

EDISON. NEW JERSEY
CUENT NAME: j

UA ARMY CORPS OF BK»CfflS
DATE:

4/6/95
“ * 4-25A



I

LOCATION OF DRAINAGE
ANALYTICAL SVOC RESULTS (MG/KG) - SEDIMENT 

CENTRALDITCH DRAINAGE AREA 
ESTUARINE

1 laeh - 2400 ft

COMPOUND
CENTRALDITCH

---------1--------------------
ESTUARINE

PONDS
UPGRADIENT 

PONDED AREA

SD-1101 SD-1102 SD-1103 SD-1104 : ID-1625 SD-1624

TARGETED SVOCs

ACENAPHTHENE 0.640 U 0.650 U 0 500 0.120 J 2.100 UJ 0.580 U
ANTHRACENE 0.640 U 0.650 0 1.900 0 320 J 2.100 UJ 0.580 U
BENZO(A)ANTHRACENE 0.640 U 0.650 U 5 000 0.680 2.100 UJ 0.210 J

BENZO(A)PYRENE 0.210 J 0.650 U 4.000 0.650 2.100 UJ 0.180 J
BENZO(GHI)PERYLENE 0.640 U 0.650 0 1.400 0.210 J 2.100 UJ 0.580 U
BENZO(K)FLUORANTHRENE 0.640 U 0.650 U 2.300 0.350 J 2.100 UJ 0.190 J
CHRYSENE 0.640 U 0.650 U 4.300 0.690 0.230 J 0.210 J

DIBENZO(AH)ANTHRACENE 0.640 U 0.650 U 0.240 J 0.490 U 2.100 UJ 0.580 U

FLUORANTHRENE 0.640 U 0.200 J 11 000 1.500 0.440 J 0:390 J
FLUORENE 0.640 U 0.650 U 0.590 0.160 J

■
2.100 UJ 0.580 U

INDENO(1,2,3-C,D)PYRENE 0.640 U 0:650 U 1.700 0.270 J 2.100 UJ 0,580 U

PHENANTHRENE 0.640 U 0.650 U 4.200 0.930 0.270 J 0.200 J
PYRENE 0.640 U 0.160 J 18 000.. 1 300 0.560 J 0.370 J

TOTAL PAHs(NOAA) 0.210 0.445 62 030 8.367 1.790 2.050

Notes:

COMPOUND
ISOLATED FRESHWATER POND UPGRADIENT ’ 

PONDED AREA

SD-1622 SD-1623 SD-1626 SD-16Z7 SD-1621

TARGETED SVOCs

ACENAPHTHENE 0.700 UJ 0.510 U 0.520 U 0.690 UJ 0.730 UJ
ANTHRACENE 0.700 UJ 0.060 J ; 0:520 U 0.690 UJ 0.730 UJ
BENZO(A)ANTHRACENE 0.380 J 0.200 J 0:520 U 0.690 UJ 0.730 UJ

BENZO(A)PYRENE 0 470 J 0.190 J 0 520 U 0.690 UJ 0.730 UJ
BENZO(GHI)PERYLENE 0.700 UJ 0.230 J 0;520 U 0.69p UJ 0.730 UJ
BENZO(K)FLUORANTHRENE 0 270 J 0.120 J 0:520 U 0.690 UJ 0.730 UJ
CHRYSENE 0.400 J 0 300 J 0:520 U 0.690 UJ 0.730 UJ
DIBENZO(A,H)ANTHRACENE 0.700 UJ 0.510 U 0i520 U 0.69p UJ 0.730 UJ
FLUORANTHRENE 0.610 J 0.790 0:110 J 0.100 J 0.730 UJ
FLUORENE 0.700 UJ 0.054 J 0:520 U 0.690 UJ 0.730 UJ
INDENO(1,2,3-C,D)PYRENE 0.260 J 0.250 J 0:520 U 0.69DUJ 0.730 UJ
PHENANTHRENE 0.220 J 0 430 J 0:053 J 0.085 J 0.730 UJ
PYRENE 0.910 J 1.200 0:120 J 0.150 J 0.730 UJ

TOTAL PAHs (NOAA) 3.520 3.824 0.283 0.335 ND

Sample locations with an "SW" prefix were sampled for

both surface, water and sediment
Sample locations with and *SD” prefix were sampled for
sediment only because location dry during August sampling event

ll

FRESHWATER ESTUARINE

COMPOUND
SEDIMENT 

QUALITY CRITERIA
SEDIMENT 

QUALITY CRITERIA
Ontario

LEL
Ontario. SEL 
(Based on 

TOC)

NOAA
ER-L

NOAA
ER-M

TARGETED SVOCs

ACENAPHTHENE NCA NCA 0.15 0.65
ANTHRACENE 0.220 370 0:085 0:96
BEN2fc>(A)ANTHRACENE 0.320 1480 0:23 1:6
BENZO(A)PYRENE 0.370 1440 0.4 2:5
BENZO(GHI)PERYLENE 0.170 320 NCA NCA
BENZO(K)FLUORANTHRENE 0.240 1340 NCA NCA
CHRYSENE 0.340 460 0.4 2:8
DIBENZO(A,H)ANTHRACENE 0:060 130 0.06 0.26
FLudRANTHRENE 0.750 1020 0.6 3.6
FLUdRENE 0.190 160 0:035 0:64
INDENO(1,2i3-C,D)PYRENE 0.200 320 NCA NCA
PHENANTHRENE 0.560 950 0:225 1.38
PYRENE 0/490 850 0135 2:2

TOTAL PAHs (Ontario/NOAA) 4 10000 4 35

GRAPHIC SC AIR
mote.

- TMS SRC MAP HAS BON ADAPTED FMM A PHOTOCRAMMETWC 

BASEMAP OF THE F0XME* RAMTAN ARSENAL PREPARED BY 

SEOO CORPORATION (.M/21/n OVERTUGHT PHOTOGRAPHY) UNDER 
SUBCONTRACT TO WESTON.

RARITAN ARSENAL 
PHASEB

REMEDIAL lNVESTTOATTON
EDISON. ------------------------------------------------ NEW JERSEY

CENTRAL DITCH DRAINAGE

CLIENT NAME:

UA ARMY CORPS OF B«INHWB
nSfiS—!-----------------------------

4/6/95
rouREf: 4_2g



LOCATION OF DRAINAGE

1 Inch 2400 ft

Notes: Sample locations with an *SW* prefix wcrcsampled for 
both surface water and sediment.
Sample locations with and *SD* prefix were sampled for. 
sediment only because location dry during August sampling event

GRAPHIC SCALS 
e iao

1 taoh - 300 ft.

MOTE;

- IMS SOT MAP HAS BEEN ADAPTED FROM A PHOTOGRAUMCTMC 
BASEUAP OF THE FORMER RARITAN ARSENAL PREPAREO BY 
0C00 CORPORATION (12/22/92 OVERFLIGHT PHOTOGRAPHY) UNDER 
SUBCONTRACT TO WESTON.

AREA 12 DRAINAGE AREA1
ANALYTICAL SVOC, PESTICIDE, AND METAL RESULTS - SEDIMENT 

ESTUARINE

COMPOUND
AREA 12 DITCH SEDIMENT

QUALITY CRITERIA

SD-1201 SD-1202 SD-1203
NOAA
ER-L

NOAA
ER-M

TARGETED SVOC COMPOUNDS

ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
CHRYSENE
FLUORANTHRENE
PHENANTHRENE
PYRENE

TOTAL PAHs(NOAA)

0:710 UJ 
0.190 J 
0.710 UJ 
0.710 UJ 
0.230 J 
0.170 J 
0.190 J

0.780

0.240 J 
0.380 J 
0.280 J 
0.350 J

1 100 J 
1.000 J
0 940 J

5.100

0.330 J 
1.100 J
1.300 J
2.000 J
4.300 J
1.000 J 
4.300 J

19 360

0 085
0 23 
0.4 
0.4 
0.6 

0.225 
0.35

4

0.96
1.6
2.5
2.8

138

35

PESTICIDES

4,4-DDD 0.0055 J 0.190 UJ 0.400 J 0.002 0.02

4,4'-DDE 0 0021 J 0.190 UJ 0.110 J 0.002 0 015

4,4'-DDT 0.017 Uj 0.190 UJ 0 410 J 0.001 0.007

METALS

ANTIMONY NA NA 3.4 J 2 25

COPPER 64.9 J 9.4 J 187 J 70 390

LEAD 61.1 J 10.2 J 333 J 35 110

MERCURY 0.42 J 0.17 UJ 0.68 J 0.15 13

SILVER 1.0 J 0.38 UJ 1.6 J 1 2.2 |

ZINC 86.6 J 20.6 J 280 J

i

UMB/COaUMIS

PR0JECT RARTTAN ARSe^AL
PHASED

ffilSQIL
REMEDIAL INVESTIGATION

NEW JERSEY
CLIENT NAME:

119- ARMY CORPS OF ENGINEERS

AREA 12 DITCH DRAINAGE

DATE:
4/6/95

FIGURE f.
4-27
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n

1 Inoh ■ 300 ft

GRAPHIC SCALt
two Moo

1 taoh - 8400 ft

NOTE: FIGURE CONTINUED ON NEXT PAGE.

Notes: locations with an *SW* prefix were sampled tor
both surface water and sediment 
Sample locations with and "SD" prefix were sampled for

only because location dry during August sampling event.

fOISONi

TERMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION

eUENT NMK.
NEW JERSEY

U.S. ARMY CORPS OF ENGINEERS

OLD RED ROOT CREEK DRAINAGE

qSRT A/7/9,5
»»**■■ 4-28
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ANALYTICAL SVOC RESULTS (MG/KG) - SEDIMENT 
OLD RED ROOT CREEK DRAINAGE AREA 

ESTUARINE

COMPOUND
ASSOCIATED DITCHES - AREA 16

SD-1611 SD-1612 SD-1615 SD-1616 SD-1617 SD-1618 SD-1628* SD-1629 SD-1630

TARGETED SVOCs

2-METHYLNAPHTHALENE 8.000 UJ 9.600 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U 0.680 UJ
ACENAPHTHENE 1.600 UJ 1.900 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U 0.680 UJ
ANTHRACENE 1.600 UJ 1.900 UJ 0.190 J 1.400 UJ 1.800 UJ 0 160 J 1.700 UJ 3.900 U 0.099 J
BENZO(A)ANTHRACENE 1.600 UJ 1.900 UJ 0.460 J 0.260 J 1.800 UJ 0 290 J 0.290 J 3.900 U 0.430 J
BENZO(A)PYRENE 1.600 UJ 1.900 UJ 0.460 J | 0.350 J 1.800 UJ 0.320 J 0.340 J 3.900 U 0.430 J
BENZO(GHI)PERYLENE 1.600 UJ 1.900 UJ 0.230 J 1.400 UJ 1.800 UJ 0.270 J 1.700 UJ 3.900 U 0.680 UJ
BENZO(K)FLUORANTHRENE 1.600 UJ 1.900 UJ 0.240 J 0.220 J 1.800 UJ 0.220 J 0.190 J 3.900 U 0.240 J
CHRYSENE 1.600 UJ 0.290 J 0.330 J 1.800 UJ 0.390 J 0.470 J 3.900 U 0.400 J
DIBENZO(A,H)ANTHRACENE 1.600 UJ 1.900 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U 0.680 UJ
FLUORANTHRENE 1.900 UJ 0.500 J 0.700 J ! 0:560 J 3.900 U 1.000 J
FLUORENE 1.600 UJ 1.900 UJ 0930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U 0.680 UJ
INDENO(1,2,3-C,D)PYRENE 1.600 UJ 1.900 UJ 0.220 J 1.400 UJ 1.800 UJ 0.300 J 1.700 UJ 3.900 U 0.110 J
NAPHTHALENE 1.600 UJ 1.900 UJ 0.930 UJ 1.400 UJ 1.800 UJ 0.980 UJ 1.700 UJ 3.900 U 0.680 UJ
PHENANTHRENE 0.230 j 1.900 UJ 0790 J 1.400 UJ 1.800 UJ 0.230 J 0.390 J 3 900 U 0.530 J
PYRENE 0 770 J 0400 J 0.920 J 0.500 J 0.570 J 0 590 J 0 670 J 0.510 J 1.200 J

TOTAL PAHs (NOAA) 1.710 1.020 2.760 1.540 4.000 3.470 0:510 5.079 S

* SD-1628 is a duplicate of SD-1612.

COMPOUND
OLD RED ROOT CREEK I AREA 19 I

SW WETLANDS

SD-1613 SD-1606 SD-1607 SD-1608 SD-1609 SD-1610 SD-1631* SD-1906 SD-1911**

TARGETED SVOCs

2-METHYLNAPHTHALENE 4.400 UJ 1.300 UJ 1.600 UJ 8.700 UJ 4.500 UJ 9:000 UJ 0.990 UJ 0.840 UJ 1.400 UJ
ACENAPHTHENE 0.880 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ
ANTHRACENE 0.880 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ
BENZO(A)ANTHRACENE 0.880 UJ i#25 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ
BENZO(A)PYRENE 0.880 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ
BENZO(GHI)PERYLENE 0.880 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ
BENZO(K) FLUORANTHRENE 0.880 UJ 0.280 J 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ
CHRYSENE 0.880 UJ 0.290 J ; 0.220 J 1.700 UJ 0.120 J 1.800 UJ 0.990 UJ 0.086 J 1.400 UJ
OIBENZO(A,H)ANTHRACENE 0.880 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ
FLUORANTHRENE 0.300 J i 0.420 J ! 0.290 J i 0.220 J 0.200 J 1.800 UJ 0:990 UJ 0.130 J 0.180 J
FLUORENE 0.880 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ
INDENO(1,2,3-C.D)PYRENE 0.880 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0:990 UJ 0.840 UJ 1.400 UJ
NAPHTHALENE 0.880 UJ 1.300 UJ 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0.990 UJ 0.840 UJ 1.400 UJ
PHENANTHRENE 1.600 UJ 1.700 UJ 0.890 UJ 1.800 UJ 0:990 UJ 0.840 UJ 1.400 UJ
PYRENE

TOTAL PAHs (NOAA)

^^OJ^

0.800

^LgOUJ^

2.720

0.420 J

0.640

0.400 J

0.720

1.800 UJ

ND

0 .150 J

0.150

0.130 J

0.346

0.180 J

0.360

* SD-1631 is a duplicate of SD-1609.
SD-1911 Is a duplicate of SD-1906.

SOUTHWEST DITCH I WEST DITCH
COMPOUND

SD-1215 SD-1216 SD-1619 SD-1620 SD-1601 SD-1602 SD-1603 SD-1907

TARGETED SVOCs

2-METHYLNAPHTHALENE 1.100 UJ 0.870 UJ 0 770 J 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ
ACENAPHTHENE 1.100 UJ 0.870 UJ 2.100 J 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ
ANTHRACENE 1.100 UJ 0.870 UJ 5.000 J 1.100 UJ 1.400 UJ 1.500 UJ 0:600 U 1.800 UJ
BENZO(A)ANTHRACENE 0.430 J 0.220 J 8 800 J 0 390 J 0 320 j3| 1.500 UJ 0.084 J 1.800 UJ
BENZO(A)PYRENE 1.100 UJ 0.870 UJ 6700 J 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ
BENZO(GHl)PERYLENE 1.100 UJ 0.170 J 1.300 J 1.100 UJ 1.400 UJ 1.500 UJ 0:600 U 1.800 UJ
BENZO(K) FLUORANTHRENE 0.240 J 0.150 J 4.300 J 0.290 J 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ
CHRYSENE 1.100 UJ 0.210 J 6.200 J' 0.350 J 1.400 UJ 1.500 UJ 0.085 J 1.800 UJ
DIBENZO(A,H)ANTHRACENE 1.100 UJ 0.870 UJ ' 2.200 UJ 1.100 UJ 1.400 UJ 1.500 UJ 0:600 U 1.800 UJ
FLUORANTHRENE 0790 J 0.480 J ! 12.000 J ' 0.840 J 0.320 J 0.200 J 0.150 J 0.220 J
FLUORENE 1.100 UJ 0.870 UJ 2.900 J.' 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ
lNDENO(1,2,3-C,D)PYRENE 1.100 UJ 0.870 UJ 1.900 J 1.100 UJ 1.400 UJ 1.500 UJ 0.600 U 1.800 UJ
NAPHTHALENE 1.100 UJ 0.870 UJ 1.100 J 1.100 UJ 1.400 UJ 1.500 UJ 0:600 U 1.800 UJ
PHENANTHRENE
PYRENE

TOTAL PAHs (NOAA)

0.290 J 
1.200 J

3.660

0.170 J 
0.'520 J

2:250

18.000 J 0.300 J ■ JgO U| 1.500 UJ 
0.230 J

0.430

0.061 J 
0.180 J

0.670

1.800 UJ 
0.230 J

0.450

I

FRESHWATER

COMPOUND
ASSOCIATED

DITCHES
AREA 19 FORESTED 

WETLANDS
AREA 19 NE WETLANDS OLD I 

ROOT C
RED
IREEK

SD-1614 SD-1901 SD-1903 SD-1908 SD-190j9 SD-1910 SD-1604 SD-1605

TARGETED SVOCs

2-METHYLNAPHTHALENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U

I

1.600 UJ 0.960 UJ 0.480 U 0.410 U

ACENAPHTHENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ 0.480 U 0.410 U

ANTHRACENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ 0.480 U 0.130 J

BENZO(A)ANTHRACENE 0.210 J 0.640 U 1:300 UJ 0 350 J 1.600 UJ 0.960 UJ 0.110 J 0.290 J

BENZO(A)PYRENE 1.200 UJ 0:640 U 1.300 UJ 0.480 J 1.600 UJ 0.960 UJ 0:480 U 0.340 J

BENZO(GHI)PERYLENE 1.200 UJ 0.640 U 1.300 UJ 0.350 J 1.600 UJ 0.960 UJ 0.480 U
0.160 JBENZO(K) FLUORANTHRENE: 0.120 J 0.640 U 1.300 UJ 0.400 J 1.600 UJ 0.960 UJ 0.480 U

CHRYSENE 0.300 J 0.640 U 1.300 UJ 0.410 J 0.170 i 0.960 UJ 0:480 U
0.410 UDIBENZO(A.H)ANTHRACENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0.960 UJ 0.480 U

FLUORANTHRENE 0.440 J 0:640 U 0.160 J 0.520 J 0.230 J 0.960 UJ 0.480 U 0.520

FLUORENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600 UJ 0:960 UJ 0.480 U 0.410 U

INDENO(1,2.3-C.D)PYRENE 1.200 UJ 0.640 U 1.300 UJ 1.600UJ 0.960 UJ 0.480 U 0.190 J

NAPHTHALENE 1.200 UJ 0:640 U 1.300 UJ 2.800 U 1.600 UJ 0:960 UJ 0.480 U 0.410 U

PHENANTHRENE 1.200 UJ 0.640 U 1.300 UJ 2.800 U 1.600UJ 0.960 UJ 0.480 U 0.380 J

PYRENE 0.640 U 0.150 J 0.230 J 0.960 UJ 0.480 U

TOTAL PAHs (Ontario) 1.560 ND 0.310 3.340 0.630 ND 0.110 2.845

COMPOUND

TARGETED SVOCs

2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(GHI)PERYLENE
BENZO(K)FLUORANTHRENE
CHRYSENE
DIBENZO(AtH)ANTHRACENE
FLUORANTHRENE
FLUORENE
INDENOfl ,2,3-C,D)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE

TOTAL PAHs (Ontario)

AREA 19 SW WETLANDS DRY TRIBUTARY 
AREA 18

SD-1904 SD-1905 SD-1801 SD-1802

0.870 UJ 0.069 J 0.440 U 0.650 U

0.870 UJ 0.590 0.440 U 0.650 U

0.870 UJ 1.400 0.110 J 0.071 J

0.870 UJ 3 200 0.750 0.340 J

0.870 UJ 2.200 0.710 0.350 J

0.870 UJ 1.200 0.560 0.29Q J '

0.870 UJ 2.000 0.400 J 0.200 J

0:870 UJ 3.200 0.930 0.410 J

0.870 UJ 0.470 J 0.110 J 0.650 U

0:870 UJ 6.300 .1.500... 0.740
0.870 UJ 0.680 0.440 U 0.650 U

0.870 UJ 1200 . 0.570 0.290 J
0.870 UJ 0.087 J 0.440 U 0:650 U
0.870 UJ 6.200 0.710 0.340 J

0.870 UJ 5.600 1.500

ND —MM 7.850. 3.701

PWWECT n^ORMSi RAHTTAN AR8B4AL 
RHASE I

RByBXAL NVESTIQATION
EDISON,----------------------------------  NEW JERSEY
C1£NT NAME:

UA ARMY CORP8 OF ENQB4B3B

FRESHWATER ESTUARINE

COMPOUND

SEDIMENT 
QUALITY CRITERIA

SEDIMENT 
QUALITY CRITERIA

Ontario
LEL

Ontario SEL 
(Basadon 

TOC)

NOAA
ER-L

NOAA
ER-M

TARGETED SVOCs

2-METHYLNAPHTHALENE I NCA NCA 0.065 0.67

ACENAPHTHENE i NCA NCA 0.15 0.65

ANTHRACENE 0.220 370 0:085 0.96

BENZO(A)ANTHRACENE 0.320 1480 0.23 1.6

BENZO(A)PYRENE 0.370 1440 0.4 2.5

BENZO(GHI)PERYLENE 0.170 320 NCA NCA

BENZO(K)FLUORANTHRENE 0.240 1340 NCA NCA

CHRYSENE 0.340 460 0.4 2.8

DIBENZO(A,H)ANTHRACENE 0.060 130 0.06 0:26

FLUORANTHRENE 0.750 1020 0.6 3.6

FLUORENE 0.190 160 0.035 0.64

INDENO(1,2,3-C,D)PYRENE 0.200 320 NCA NCA

NAPHTHALENE NCA NCA 0.34 2.1

PHENANTHRENE 0.560 950 0.225 1.38

PYRENE 0.490 850 0.35 2.2

TOTAL PAHs (Ontarlo/NOAA) 4 10000 4 35

DATE: InESET" 4-28 A



LOCATION OF DRAINAGE

ANALYTICAL SVOC RESULTS (MG/KG) - SEDIMENT 
COUNTY PARK DRAINAGE AREA 

FRESHWATER

GRAPHIC SCAU 

0 1209

1 tnoh - 8400 It

AREA 10 SOUTHERN OPEN LAWN DITCH MAINTENANCE AREA DITCH
WESTERN BOUNDARY II

l COMPOUND BORDE R DITCH DITCH II

Mi \ SD-1006 SD-1902 SD-1003 SD-1004 SD-1005 SD-1012* SD-1007 SD-HK 8 SD-1009 SD-1010 SD*1011 SD-1001

SD-1002 |

TARGETED SVOCs

ANTHRACENE 0.450 U 1.500 UJ ~7’D;&q7 0.480 U 0.540 U 0.520 U 0.400 U 1.100 UJ 0.610 U 0.560 U 0:340 U 0.480 U 0.510 U
^ A ' 3 s\ \ BENZO(A)ANTHRACENE 0.450 U 1.500 UJ 1.100 J 0.100 J 0:540 U 0.520 U 0.400 U ' 0.350 J~] 0.610 U 0.560 U 0.340 U 0.150 J 0.510 UV-1 BENZO(A)PYRENE 0.450 U 1.500 UJ 0.650 J 0.058 J 0.540 U 0.520 U 0.400 U 0.4S0 J 0.610 U 0.560 U 0.340 U 0.110 J 0.510 0

) / BENZO(GHI)PERYLENE 0.450 U 1.500 UJ 0 690 J 0.480 U 0.540 U 0.520 U 0.400 U 1.100 UJ 0.610 U 0.560 U 0:340 U 0.480 U 0.510 U
y 4 BENZO(K)FLUORANTHRENE 0.450 U 1.500 UJ 0.140 J 0.050 J 0.540 U 0.520 U 0.400 U IfflSiB 0.056 J 0.560 U 0.340 U 0.480 U 0.510 U

\
/ CHRYSENE 0.450 U 1.500 UJ T7Ta«FJi 0.098 J 0.540 U 0.520 U 0.400 U

fefl
0.610 U 0.560 U 0.340 U 0.140 J 0.510 U

\ A DIBENZO(A,H)ANTHRACENE 0.450 U 1.500 UJ 0.350 J 0.480 U 0.540 U 0.520 U 0.400 U 1.100 UJ 0.610 U 0.560 U 0.340 U 0.480 U 0.510 U
V W / 5 FLUORANTHRENE 0.047 J 0.170 J 1.900 J 0.190 J ■ 0.540 U 0.520 U 0.048 J 0.560 J 0.070 J 0.560 U 0.340 U 0.200 J 0.510 U

X. / INDENO(1,2,3-C,D)PYRENE 0.450 U 1.500 UJ 0 630 J 0.480 U 0.540 U 0.520 U 0.400 U 1.100 UJ 0:610 U 0.560 U 0.340 U 0.480 u; 0.510 U
- PHENANTHRENE 0.450 U 1.500 UJ •.'1.400 J 0.088 J 0.540 U 0.520 U 0.400 U 0.330 J 0.610 U 0.560 U 0:340 U 0.110 J 0:510 U

PYRENE 0.055 J 0.180 J 90UQM* 0.190 J 0.055 J 0.520 U 0.053 J 0.079 J 0.560 U 0.340 U 0.280 J 0:510 U

—---------------------------------------------. w 1 \------------ TOTAL PAHs (Ontario) 0.102 0.350 ■BB— 0.772 0.055 ND 0.101 3.060 0:205 ND ND 0.990 ND

Sample locations with an "SW* prefix were sampled for 

both surface water and sediment.
locations with and *SD’ prefix were sampled for 

ffShywt only because location dry during August sampling event

FRESHWATER

COMPOUND

SEDIMENT
QUALITY CRITERIA

Ontario
LEL

Ontario SEL 
(Based on 

TOC)

TARGETED SVOC COMPOUNDS

ANTHRACENE 0.220 370

BENZO(A)ANTHRACENE 0:320 1480

BENZO(A)PYRENE 0:370 1440

BENZO(GHI)PERYLENE 0.170 320

BENZO(K)FLUORANTHRENE 0.240 1340

CHRYSENE 0.340 460

DIBENZO(A.H)ANTHRACENE 0.060 130

FLUORANTHRENE 0.750 1020

INDENO(1,2,3-C,D)PYRENE 0.200 320

PHENANTHRENE 0.560 950

PYRENE 0.490 850

TOTAL PAHs (Ontario) 4 10000

GRAPHIC 8CALR

t tnah « 300 ft

-IMS ns MAP HU SON ADAPTI9 PSOM A PHOItMSAUUrrRIC 

SASSMAP OF THC FOSMta SAMTAN ARSCHAL PRSPARC0 ST 

CC0S ceSPOSAItOW (12/22/12 OVCRFUGHT PHOTUCSAPHT) UHKS 

SUBCONTRACT TO WCSTON.

PW,JECT HPoRMBIRAHTTAN ARSENAL 
PHASED |

EDISON.
REMEDIAL INVESTIGATION

COUNTY PARK DRAINAGE

CLIENT NAME:

U-9. ARMY COHP8 OF ENQINEER8

NEW JERSEY

qJReT

1/6/95
'(*>* * 4- 29



Notes:
GRAPHIC SC All 

taoo

1 Inch - 8400 ft

Sample locations with an "SW* prefix were sampled for 

both surface water and sediment 
Sample locations with and *SD" prefix were sampled for 
sediment only because location diy during August sampling event

ANALYTICAL PESTICIDE RESULTS (MG/KG) - SEDIMENT 
BLACK DITCH DRAINAGE AREA 

FRESHWATER

H
‘I

COMPOUND AREA 4 DITCH

SD-0401 SD-0402 SD-0403 SD-0404 SD-0405 SD-0406

4,4'-DDD
4,4'-DDE
4,4-DDT

0.034 J 
0.045 UJ 
0.045 UJ

0.038 UJ 
0.038 UJ 
0.038 UJ

0.020 J 
0.031 J 
0.019 J

0.015 U 
0.009 J 
0.008 J

0.015 U 
0.015 U 
0.015 U

0.020 UJ 
0.020 UJ 
0.020 UJ

COMPOUND AREA 5 POND BLACK DITCH DRAINAGE

SD-0501 SD-0502 SD-0503 SD-0504 SD-0407 SD-0408 SD-0505

4,4-DDD
4,4'-DDE

4,4'-DDT

0 070 J
0 015 J 
0.036 J

0.032 UJ 

0 016 J 
0.032 UJ

0 062 J 
0.012 J 
0.018 UJ

0 056 J 
0.015 J 
0.034 J

0.010 u 
0.010 u 
0.010 u

0.011 u 
0.011 u 
0.011 u

0.011 u 
0.011 u 
0.011 u

COMPOUND

BLACK DITCH DRAINAGE

SD-0506 SD-0507 SD-0616 SD-0617 SD-0618 SD-0619 SD-0620

4,4'-DDD
4,4'-DDE
4,4'-DDT

0.011 u 
0.011 u 
0.011 u

0.010 u 
0.010 u 
0.010 u

0,016 UJ 
0.016 UJ 
0.016 UJ

0.023 UJ 
0.013 J

0016 J 
0.018 J 
0.028 UJ

0.025 UJ 
0.017 J 
0.025 UJ

0 022 UJ 
0 015 J 
0.022 UJ0.023 UJ

FRESHWATER ESTUARINE

COMPOUND SEDIMENT SEDIMENT
QUALITY CRITERIA QUALITY CRITERIA

Ontario Ontario SEL NOAA NOAA
LEL (Based on 

TOC)
ER-L ER-M

4,4-DDD 0.008 6.00 0.002 0.02
4,4-DDE 0.005 19.00 0.002 0.015
4,4-DDT 0.007 12.00 0.001 0.007

TBRMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
ara- —-------------------- HEW JERSEY

U.S. ARMY CORPS OF ENGINEERS

BLACK DITCH DRAINAGE

offE"
4/7/95

mmT
4-30
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ANALYTICAL PCB/PESTICIDE RESULTS (MQ/KG) • SEDIMENT 
RED ROOT CREEK DRAINAGE AREA 

FRESHWATER

COMPOUND
AREA 18B STREAM

SD-1806 SD-1807 SD-1808 SD-1809 SD-1818

AREA 18C STREAM

SD-1810 SD-1811

4,4’DDD
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA ENDOSULFAN 
AROCLOR-1260 
HEPTACHLOR EPOXIDE

0.110 U 
0.110 U 
0.110 U 
0.055 U 
0.055 U 
1.100 U

0.033 UJ 
0.033 UJ 
0.016 UJ 
0.016 UJ 
0.330 UJ 
0.016 UJ

0.010 U 
0.010 U 
0.010 U 
0.005 U 
0.005 U 
0.099 U 
0.001

0.010 U 
0.002 J 
0.005 U 
0.005 U 
0.097 U

0.047 U 

0.047 U 
0.047 U 
0.024 U 
0.024 U 
0.470 U 
0.024 U

0.037
'0.086
0.031

0.048 U 
0:048 U 
0.960 U

0.056 U 
0.056 U 
1.100 U

COMPOUND
AREA 18C STREAM

SD-1812 SD-1813 SD-1814 SD-1815 SD-1816 SD-1817

AREA 20 DITCH

SD-2001 SD-2002

LOWER AREA 18B 
STREAM_____

SD-0101 SD-0102

4,4'DDD
4.4-DDE
4,4,-DDT
ALDRIN
ALPHA ENDOSULFAN 
AROCLOR-1260 
HEPTACHLOR EPOXiDE

0.098 U 
0.098 U 
0.098 U 
0.049 U 
0.049 U 
0.980 U

0.130 U 
0.130 U

0:066 U 
0.066 U 
1.300 U

0.010 U 
0.010 U 
0.010 U 
0.005 U 
0.005 U 
0.100 U 
0.003 J

0.100
0.100
0.100
0.052
0.052
1.000

0.096 U 
0.096 U 
0.096 U 
0.048 U 
0.048 U 
0.960 U

0.010 U 
0.010 U 
0.010 U 
0.005 U 
0.005 U 
0.096 U 
0.008 U

0.011 U 
0.011 U 
0:011 U 
0.006 U 
0.006 U 
0.110 U 
0.006 U

0.011 U 
0.011 U 
0:011 U 
0.006 U 
0XW6U

0.006 U

0:010 U 
0.010 U 
0.010 U 
0.005 U 
0.005 U 
0.100 U 
0.005 U

0.010 U 
0.010 U

0.010 u
0:005 U 
0.005 U 
0.096 U 
0.005 U

1 LOWER AREA 18B “I AREA 8 POND RED ROOT
COMPOUND

_______
STREAM J CREEK

SD-0103 SD-0104 SD-0801 SD-0802 SD-0803 SD-0804 SD-0805 SD-0806 SD-0807 SD-0602

4,4‘-DDD 0.010 U 0.009 u 0:390 UJ 0.590 UJ 0.260 UJ 0.120 U 0.120 U 0.210 UJ 0.410 UJ 0.065 UJ
4,4'DDE 0:010 U 0.009 u 0:390 UJ 0.590 UJ 0.260 UJ 0.120 U 0.120 U 0.210 UJ 0.410 UJ 0.065 UJ
4,4'-DDT 0.010 u 0.009 u 0:390 UJ 0.590 UJ 0.260 UJ 0.120 U 0.120 U 0.210 UJ 0.410 UJ 0.065 UJ
ALDRIN 0.005 u 0.005 u 0:190 UJ 0.300 UJ 0.130 UJ 0.058 U 0.059 U 0.100 UJ 0.200 UJ 0.033 UJ
ALPHA ENDOSULFAN 0.005 u 0.005 u 0190 UJ 0.300 UJ 0.130 UJ 0.058 U 0.059 U 0.100 UJ 0.200 UJ 0.033 UJ
AROCLOR-1260 0.098 u 0.094 u 3.900 UJ 5.900 UJ 2.600 UJ 1.200 U 1.200 U 2.100 UJ 4.100 UJ 0.650 UJ
HEPTACHLOR EPOXIDE 0.005 u 0.005 u 1 - \',v‘ 11 0.300 UJ 0.130 UJ 0.058 U 0.059 U 0.100 UJ msmm 0.033 UJ

COMPOUND
SULFUR PLANT

PONDS

SD-0610 SD-0611 SD-0612 8D-0S13 SD-0614 SD-0615

4,4'-DDD
4,4-DDE
4,4‘-DDT
ALDRIN
ALPHA ENDOSULFAN 
AROCLOR-1260 
HEPTACHLOR EPOXIDE

0.022 UJ 
0.022 UJ 
0.022 UJ 
0.011 UJ 
0.011 UJ 
0.220 UJ 
0.011 UJ

0.015 U 
O015U

0.021 UJ 
0.011 UJ 
0.011 UJ 
0.210 UJ 
0.011 UJ

0.011 U 
0.011 U 
0.006 U 
0.006 U 
0.110 U 
0.006 U

0.017 UJ 
0.017 UJ 
0.017 UJ 
0.008 UJ 
0.008 UJ 
0.170 UJ 
0.008 UJ

0.010 UJ 
0.010 UJ 
0.200 UJ 
0.010 UJ

0.007 U 
0.007 U 
0.150 U 
0.007 U

ESTUARINE

COMPOUND
RED ROOT CREEK

,:SD-0601 SD-0603 SD-0604 SD-0605

4,4'-DDD
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA ENDOSULFAN 
AROCLOR-1260 
HEPTACHLOR EPOXIDE

s

0.038 UJ 
0.019 UJ 
0.019 UJ 

' 0:380 UJ 
} 0.019 UJ

0.200 UJ 
0.200 UJ, 
0.099 UJ 
0.099 UJ

0.099 UJ

0.250 UJ 
0.250 UJ 
0.250 UJ 
0.120 UJ 
0.120 UJ

0.120 UJ

KSBP
0.024 UJ 
0.012 UJ 
0.012 UJ 
0.240 UJ 
0.012 UJ

■ |

COMPOUND
RED ROOT CREEK

SD-0606 SD-0607 SD-0608 SD-0809

4.4- DDD
4.4- DDE
4.4- DDT
ALDRIN
ALPHA ENDOSULFAN 
AROCLOR-1260 
HEPTACHLOR EPOXIDE

0.025 UJ 
! 0.013 UJ 

0.013 UJ 
0.250 UJ 
0.013 UJ

0:033 UJ 
0.033 UJ 
0.033 UJ 
0:017 UJ 
0.017 UJ 
0.330 UJ 
0:017 UJ

0.020 UJ 
0.010 UJ 
0.010 UJ 
0.200 UJ 
0.010 UJ

H hf3 >v jv.
o!o24 UJ 

0.012 UJ 
0.012 UJ 
0.240 UJ 
0.012 UJ

FRESHWATER ESTUARINE

SEDIMENT SEDIMENT
COMPOUND QUALITY CRITERIA QUALITY CRITERIA

Ontario Ontario SEL NOAA NOAA
I
i

LEL (Baaed on 
TOC)

ER-L ER-M

4,4'-DDD j 0.008 6.00 0.002 0.02
4,4'-DDE ; 0:005 19.00 0.002 0.015
4.4'-DDT 0.007 12.00 0.001 0.007
ALDRIN 0.002 8.00 NCA NCA
ALPHA ENDOSULFAN : NCA NCA NCA NCA
AROCLOR-1260 1 0.005 24.00 0.05 0.40
HEPTACHLOR EPOXIDE 0.005 5.00 NCA NCA

HfoflMER RAHTTAN ARSENAL

PHASE 1
REMEDIAL NVESTIQA710N! iCMrv

POISON. NEW JERSEY

CUEHT NAU& |
US. ARMY CORP8 OF ENQMEER3

BEE---------------------------
4/6/95
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Notes: Sample locations with an "SW prefix were sampled for
both surface water and sediment
Sample locations with and *SD* prefix were sampled for

sediment only because location dry during August sampling event

1

i

auras sen* .

t Mi - m ft

tun ms asm anano mm a moreeaauurnac 
or we mama aaaran aasmai. rrsraaso ar 

jagsMancsa ot^u/n ovtnmeHT PHorootam) imom

ANALYTICAL PESTICIDE RESULTS (MG/KG) - SEDIMENT 
CENTRAL DITCH DRAINAGE AREA j

FRESHWATER

COMPOUND
UPGRADIENT 

PONDED AREA
ISOLATED FRESHWATER POND

SD-1621 SD-1622 SD-1623 SD-1626 SD-1627

4,4'DDD
4,4'-DDE
ALDRIN

0.170 UJ 
0.170 UJ 
0.086 UJ

0.170 UJ 
0.170 UJ

0.120 U 
^O120U

0.013 U 
O013U

0:017 UJ 
0.017 UJ

ESTUARINE

COMPOUND
CENTRAL DITCH ESTUARINE

PONDS
UPGRADIENT 

PONDED AREA

SD-1101 SD-1102 SD-1103 SD-1104 SD-1625 SD-1624

4,4'-DDD
4,4'-DDE
ALDRIN

0.016 U 
0:016 U 
0.008 U 0.008 U

0.050 U 
0.050 U 
0.025 U

0.600 U 
0.600 U 
0.300 U

0.500 UJ 
0.500 UJ 

j 0.250 UJ

0.140 U 
0.140 U 
0.069 U

FRESHWATER ESTUARINE

SEDIMENT SEDIMENT
COMPOUND QUALITY CRITERIA QUALITY CRITERIA

Ontario Ontario SEL NOAA NOAA
LEL (Based on 

TOC)
ER-L ER-M

4,4'DDD 0.008 6.00 0.002 0.02
4,4’-DDE 0.005 19.00 0.002 0.015
ALDRIN 0.002 8.00 NCA NCA

HPoRMSI RARTTAN ARSOIAL

PHASE 1
REMEDIAL INVESilQATION

EDISON. NEW JERSEY

CENTRAL DITCH DRAINAGE

uuumx,^ Hsaat/eemuiom CLIENT NMI& ,
UA ARMY CORPS OF ENONttk

ms-----------------------------------#= ■ -----------------
4/6/95 4 32
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GRAPHIC 3CAL*

1 iaoh - 8400 ft

Notes Sample loeations with an "SW* prefix were sampled for

both surface water and sediment
gimpu locations with and *SD" prefix were sampled for
sediment only because location dry during August sampling event

■NOTE: FIGURE CONTINUED ON NEXT PAGE.
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ANALYTICAL PESTICIDE RESULTS (MG/KQ) - SEDIMENT
OLD RED ROOT CREEK DRAINAGE AREA

ESTUARINE

SOUTHWEST DITCH WEST DITCH

COMPOUND

SD-1215 SD-1216 SD-1619 SD-1620 SD-1601 SD-1602 SD-1603 SD-1907

4,4’-DDD 0.260 UJ 0.210 UJ 0.240 J 1.400 UJ 0.330 UJ 0.180 UJ 0.073 U 0.043 UJ

4,4-DDE 0.260 UJ 0:210 UJ 0.098 J 1.400 UJ 0.330 UJ 0.180 UJ 0.073 U J

4,4-DDT 0.260 UJ 0.210 UJ 0.220 J 1.400 UJ 0.330 UJ 0.180 UJ 0.073 U 0.043 UJ

DIELDRIN 0.260 UJ 0:210 UJ 0.520 UJ 1.400 UJ 0.330 UJ 0.180 UJ 0.073 U 0.043 UJ

HEPTACHLOR EPOXIDE 0.130 UJ 0.110 UJ 0.150 J 0.680 UJ 0.160 UJ 0.089 UJ 0.036 U 0.021 UJ

OLD RED ROOT CREEK ASSOCIATED DITCHES

COMPOUND AREA 16

SD-1606 SD-1607 SD-1608 SD-1609 SD-1610 SD-1631 SD-1611 SD-1612

4,4'-DDD 0.320 UJ 0.390 UJ 0.410 UJ 0.430 UJ 0.068 J 0.390 UJ 0.530 J
4,4’-DDE 0.320 UJ 0.390 UJ 0.410 UJ 0.210 UJ 0.430 UJ 0.230 UJ 0.390 UJ 0 470 UJ

4,4-DDT 0.320 UJ 0.410 UJ 0.210 UJ 0.430 UJ 0.230 UJ 0.390 UJ 0.180 J
DIELDRIN 0.320 UJ 0.390 UJ 0.410 UJ 0.210 UJ 0.430 UJ 0.230 UJ 0.390 UJ 0.470 UJ

HEPTACHLOR EPOXIDE 0.160 UJ 0.200 UJ 0.200 UJ 0.110 UJ 0.210 UJ 0.120 UJ 0.190 UJ 0.230 UJ

COMPOUND
ASSOCIATED DITCHES - AREA 16 AREA 19 SW 

WETLANDS

SD-1615 SD-1616 SD-1617 SD-1618 SD-1628 SD-1629 SD-1630 SD-1906 SD-1911

4,4'-DDD 0.230 UJ 0.340 UJ 0.430 UJ 0.240 UJ 0.960 U 1.700 UJ 0.018 J 0 040 J
4,4-DDE 0.230 OJ 0.340 UJ 0.430 UJ 0.240 UJ 0.400 UJ 0.960 U 1.700 UJ 0030 J 0.060 J
4,4'-DDT 0.230 UJ 0.340 UJ 0.430 UJ 0.240 UJ 0.210 J 0.960 U 1.700 UJ 0.011 J 0 029 J
DIELDRIN 0.230 UJ 0.340 UJ 0.430 UJ 0.240 UJ 0.400 UJ 0.960 U 1.700 UJ 0 023 J 0.049 J
HEPTACHLOR EPOXIDE 0.110 UJ 0.170 UJ 0.220 UJ 0.120 UJ 0.200 UJ 0.480 U 0.830 UJ 0.010 UJ 0.016 UJ

i

l

FRESHWATER ESTUARINE

SEDIMENT SEDIMENT

COMPOUND QUALITY CRITERIA QUALITY CRITERIA

Ontario Ontario SEL NOAA NOAA
LEli (Based on 

TOC)
ER-L ER-M

4,4-DDD 0.008 6.00 0.002 0.02

4;4-DDE 0.005 19.00 0.002 0.015

4,4-DDT 0.007 12.00 0.001 0.007

DIELDRIN 0:002 91.00 0.00002 0.008

HEPTACHLOR EPOXIDE 0.005 5.00 NCA NCA

COMPOUND
DRY TRIBUTARY 

AREA 18

SD-1801 SD-1802

4.4- DDD
4.4- DDE 
4,4‘-DDT 
DIELDRIN
HEPTACHLOR EPOXIDE

0.052 U 
0.052 U 
0.052 U 
0.052 U

0.015
0.025
0.053
0.077
0.039

AREA 19 FORESTED 
WETLANDS

AREA 19 NE WETLANDS

SD-1901 SD-1903 SD-1908 SD-1909 SD-1910

0.016 U 0.310 J 0.013 U 0.039 UJ 0.023 UJ
0.016 U 0.120™J™ 0.013 U 0.039 UJ 0.023 UJ
0.016 U 0.160 UJ 0.013 U 0.039 UJ 0.023 UJ

U 0.016 U 0.160 UJ 0.013 U 0.039 UJ 0.023 UJ
U 0:008 U 0.078 UJ 0.007 U 0.020 UJ 0.012 UJ

COMPOUND

4,4-DDD
4.4'-DDE
4,4'-DDT
DIELDRIN
HEPTACHLOR EPOXIDE

AREA 19 
SW WETLANDS

SD-1904

0.021 UJ 
0.021 UJ 
0.021 UJ 
0.021 UJ 
0.010 UJ

SD-1905

0.013 U 

0.006 J 
0.007 J 
0.013 U 
0.008 U

OLD RED 
ROOT CREEK

SD-1604

0.011 u 
0.011 u 
0.011 u 
0.011 u
0.006 U

SD-1605

0.100 u 
0.100 u 
0.100 u 
0.100 u
0.050 U

ASSOCIATED DITCHES 
AREA 16

SD-1613

0.100
0.100
0.100
0.100
0.052

UJ
UJ
UJ
UJ
UJ

SD-1614

0:300 UJ 
0.300 UJ 
0.300 UJ 
0.300 UJ 

0.150 UJ PWWECT ""foFHER RARITAN AR8ENAL 
PHASE I

RSwBDIAL NVESmQATION _
EDISON.---------------------------------- j NOL-JERSEY
CUENT NAME:

U A ARMY CORP8 OF ENGINEERS
DATE:

»/«/»»
FIGURE f.

4—33A



1 tush - S400 ft

OUPHK 8CAIX

1 inch - 300 fL

non.

- nos sin map has ken adapted from a pnokxmumnetwc 

IASEMAP or THE FOMCR RMRTAN ARSENAL PREPARED BV 
0C00 CORPORATION (I2/22/S1 OVERTUCHT PHOTOCRAPMT) UNDER 

SUBCONTRACT TO WESTON.

ANALYTICAL PESTICIDE RESULTS (MG/KG) - SEDIMENT 

COUNTY PARK DRAINAGE AREA
FRESHWATER I

COMPOUND
OPEN LAWN DITCH MAINTENANCE

AREA DITCH

SD-1003 SD-1004 SD-1005 SD-1012* SD-1007 SD-1008

4,4'-DDD
4,4‘-DDE
4,4‘-DDT

0:046 UJ 
0.046 UJ 
0.046 UJ

0.011 U 
0.011 U 
0.011 U

0.027 U 
0.027 U 
0.027 U

0.025 U; 
0.025 U 
0.025 U

0.010 u 
0.010 u
0.006 J

>#0.fio 4

* SD-1012 is a duplicate of SD-1005.

COMPOUND

MAINTENANCE AREA DITCH WESTERNBOUNDARY
DITCH

AREA 10 S 
BORDEI

OUTHERN
4 DITCH

SD-1009 SD-1010 SD-1011 SD-1001 SD-1002 SD-1006 SD-1902

4.4- DDD
4.4- DDE
4.4- DDT

0.015 U 
0.015 U

MHB

0.014 U 
0.014 U 

0.014 U

0.008 U 
0.008 U 
0.008 U

0.023 U 
0.023 U 
0.023 U

0.025 U 
0.025 U 
0.025 U

0.011 U 
0.011 U 
0.011 U

0.072 UJ 
0.072 UJ 
0:072 UJ

FRESHWATER

SEDIMENT
COMPOUND QUALITY CRITERIA

Ontario
LEL

Ontario SEL 
(Based on 

TOC)

4,4'-DDD 0.008 6.00
4,4-DDE, 0.005 18,00
4,4-DDT 0.007 12:00

i
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GRAPHIC SCALE
110 0 too

| tnob • 300 ft

GRAPHIC SCALE 
1200

1 ftnoh - £400 ft

Sample- locations with an "SW* prefix were sampled for 

both surface water and sediment 
Sample locations with and "SD" prefix were sampled for

only because location diy during August sampling event

ANALYTICAL METAL RESULTS (MG/KG) - SEDIMENT 
EAST DITCH DRAINAGE AREA 

FRESHWATER

I8

i!

COMPOUND
UPGRADIENT 

SCIRPUS MARSH

EAST DITCH UNNAMED
TRIBUTARY

SD-1401 SD-1402 SD-1403 SD-1404 SD-1405 SD-1406 SD-1410

ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SILVER
ZINC

NA
186.00

1 30
209 00
294.00

316.00
5.50

28.00 
r 810

NA
3.20 J- 
0.01 U 
7.10
8.00
9.60 J 
0.09 U
1.20 U 
0.21 U

11.90 J

032 J-
6.10 J- 

012
28.80
29.10
44.70

0.20 U
5.10
0.38

45.80

NA
10.20 J 
0.70 J 

44.70 J 
83.60 J 
62.80 J 

0.28 UJ 
44 30 J 

0.57 UJ 
238.00 J

NA
9.30 J 
0.66 J 

36.70 J 
90.80 J 

56 70 J 
0.31 UJ 

19.50 J 
0.55 Uj 

156.00 J'

NA
30.20

0.38
35.80
78.B0

50.90
0 49

14.10
1.70

105.00 J

NA
176.00 J

9 90 J
155.00 J

2850.00 J

203.00 J
3 20 J

43.00 J 
7.00 J

1120.00 J

ESTUARINE

COMPOUND
EAST DITCH UNNAMED TRIBUTARY

SD-1407 SD-1408 SD-1411 SD-1412

ANTIMONY 9.80 J NA NA 2 20 J
ARSENIC 59.60 J 14.10 J 54 80 J 19.60 J
CADMIUM 5 30 J 0.06 J 10 20 J 1.70 J
CHROMIUM 40.60 J 43.70 J 74.10 J 33.20 J
COPPER 148.00 j 25.60 J 712 00 W, 166.00 J
LEAD 57.30 J 27.70 J 111 00 44.10 J
MERCURY 1 50 J 0.18 UJ 1.30 a! 0.43 J
NICKEL 22 70 J 31.80 J 42.70 16.10 J
SILVER 1 70 J. 0.66 J 4.10 1.80 J'

ZINC 271.00 J. 89.30 J 1110.00 273.00 J

FRESHWATER ESTUARINE

SEDIMENT SEDIMENT
COMPOUND QUALITY CRITERIA QUALITY CRITERIA

Ontario Ontario NOAA NOAA
LEL SEL ER-L ER-M

ANTIMONY NCA NCA 2.00 25.00
ARSENIC 6 33 33.00 85.00
CADMIUM 0.6 10 5.00 9.00
CHROMIUM 26 110 80.00 145.00
COPPER 16 110 70,00 390.00
LEAD 31 250 35.00 110.00
MERCURY 0.2 2 0.15 1.30
NICKEL 16 75 30.00 50.00
SILVER NCA NCA 1.00 2.20
ZINC 120 820 120.00 270.00

'wrT8RMER RARITAN ARSENAL 
PHASE II

EDISON.
REMEDIAL INVESTIGATION

NEW JERSEY
CLIENT NAME: |

U.S. ARMY CORPS OF ENGINEERS
DATE:

EAST DITCH DRAINAGE

...............7™* * 7
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h- tvr.'J*

#

1 tneh - 8400 ft

ANALTICAL METAL RESULTS (MG/KG) - SEDIMENT 
BLACK DITCH DRAINAGE AREA 

FRESHWATER

!!

COMPOUND
AREA 4 DITCH BLACK DITCH AREA 5 POND

SD-0401 SD-0402 SD-0403 SD-0404 SD-0405 SD-0406 SD-0408 SD-0505 SD-0407 SD-0501 SD-0502 SD-0503 SD-0504

ANTIMONY NA NA 14.20 U NA NA NA NA 2.06 UJ 1.70 U 4.57 UJ NA NA NA
ARSENIC 9 40 J 1300 J 8.10 U 6.80 3.90 630 J 2.40 J- 1.90 1.10 U 15.90 J 8.20 U 6.60 U 15.30 U
CADMIUM 310 J 1.30 J 1.00 J 1.10 0.51 0.70 J 0.30 U 0.30 0.25 U 0.58 UJ 0.81 UJ 0.49 J 0.59 UJ
CHROMIUM 10.50 j 19.20 j 20.70 J 13.90 25.50 3010 J 7.60 J 3.10 4.90 J- 21.30 J 17.00 J 14.80 J 9.20 J
COPPER 112.00 J 163.00 207.00 J 140.00 J 110 00 J' 76.90 J 12.00 J 4.80 10.70 J 107 00 J 86.60 J 58 70 j 5900 J
LEAD 130.00 J 309.00 j 327.00 J 162.00 115 00 72.70 J 9.20 J 4.60 12.40 J 132.00 166.00 J 95 20 J 205.00 J
MERCURY 0.91 J 0.70 J 0.01 J 0 39 6.07 U 0.10 UJ 0.08 U 0.07 U 0.05 U 0 25 0 44 J 0.16 J 0 38 J
NICKEL 13.70 J 20.40 4'- 2010 J 4.80 8.90 10.70 J 2.80 J 2.40 1.50 J- 7.70 j 7.80 J 7.50 J 3.70 J
SILVER 1.29 UJ 2.90 J 1.90 J 1.00 0.78 1.60 J 0.46 0.73 J- 0.30 UJ 0.70 UJ 1.30 J 0.53 UJ 0.72 UJ
ZINC 117.00 J 197.01* 34.00 J 70.10 J 99.00 J 16.90 U 11.70 U 21.70 53.70 j 61.60 U 67.70 J 22.20 u

ESTUARINE

COMPOUND BLACK DITCH

SD-0506 SD-0507 SD-0616 SD-0617 SD-0618 SD-0619 SD-0620

ANTIMONY 2.50 NA NA NA NA 5.45 UJ 4 80 J
ARSENIC UJ 1.20 UJ 9.20 J 16.30 J 8.00 J 29.50 J 16.90 J
CADMIUM 0.28 U 0.24 U 0.41 UJ 0.57 UJ 1.50 J 0.69 UJ 0.75 J
CHROMIUM 9.40 2.40 26.90 J 35.70 J 50.20 J 35.60 J 38.50 J
COPPER 14.40 J 3.40 J 75.70 J 98.80 J '150.00 J 96.40 J 99 70 J
LEAD 15.70 J 10.10 J 96 30 J 109.00 J 47 30 J 120.00 J 73 60 J
MERCURY 0.06 U 0.07 U 0.33 J 0 67 J 1.10 J 0.74 J 0.60 J
NICKEL 2.90 1.00 U 17.30 J 17.40 J 27.60 J 15.60 J 16.20 J
SILVER 0.34 UJ 0.29 UJ 0.71 „ 1.90 J 0B2 UJ 1.80 J 1.40 J
ZINC 32.90 J 13.20 U 225.80 J 274.00 J 334.00 J 204.00 J 247.00 J

■ -------------- ■

FRESHWATER ESTUARINE

SEDIMENT SEDIMENT
COMPOUND QUALITY CRITERIA QUALITY CRITERIA

Ontario Ontario NOAA NOAA
LEL SEL ER-L ER-M

ANTIMONY NCA NCA 2.00 25.00
ARSENIC 6 33 33.00 85.00
CADMIUM 0.6 10 5.00 9.00
CHROMIUM 26 110 80.00 145.00
COPPER 16 110 70.00 396.00
LEAD 31 250 35.00 110.00
MERCURY 0.2 2 0.15 1.30
NICKEL 16 75 30.00 50.00
SILVER NCA NCA 1.00 2.20
ZINC 120 820 120.00 270.00

TERMER RARITAN ARSENAL 

PHASE II

REMEDIAL INVESTIGATION
NMIB

NEW JERSEY

U.S. ARMY CORPS OF ENGINEERS

BLACK DITCH DRAINAGE

BRfE"
4/7/95
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ANALYTICAL METAL RESULTS (MG/KG) - SEDIMENT 
RED ROOT CREEK DRAINAGE AREA 

FRESHWATER

COMPOUND

SD-1803 SD-1804 SD-180.

ARSENIC 5.80 J- 6 30 J- 1.50
CADMIUM 0.61 0.25 0.07
CHROMIUM 12.70 J 10.50 10.10
COPPER 84.10 50 10 4B.50

LEAD 127 00 88.90 63.20

MERCURY 0.09 U 0.14 U 0.09
NICKEL 14.00 7.50 8.00
SILVER 1.00 U 0.39 0.25
ZINC 244 00

AREA 18B STREAM

SD-1806

1.10
0.08
3.80

10.40 
13.60
0.13
1.60
0.28

16.40

J-

SD-1807

0.12
8.70

3B.10
40.90
0.94
4.00
1.90

31.10

D-1808 SD-1809 SD-1818* SD-1810 SD-1811

0.79 J- 1.20 J- 2.60 J- 32.90 J- 1.90 J-

0.01 U 0.05 U 0.05 0.07 J 0.14 J

3.70 5.10 9.60 20.80 7.80

1.90 5.90 8.50 46 70 J 13.50 J

8.10 J 4.90 J 7.40 J 11100 39 60

0.09 U 0.10 U 0.13 0.09 U 0.14 U

1.20 U 1.20 U 1.20 U 5.80 J 1.60 J

0.22 U 0.25 0.25 0.55 U 0.25 U

1.70 U 8.90 J 11.70 J 121.00 24.30

AREA 18C STREAM

* SD-1818 is a duplicate of SD-1809.

COMPOUND

COMPOUND
AREA 18C STREAM AREA 20 DITCH LOWER AREA 18B 

STREAM

SD-1812 SD-1813 SD-1814 SD-1815 SD-1816 SD-1817 SD-2001 SD-2002 SD-0101 SD-0102

ARSENIC 1.70 J- 1.40 J- 0.62 J- 2.10 J- 0.25 J- 0.71 J- 1.24 UJ 1.10 1.50 U 1.40 U

CADMIUM 0.30 J 0.27 J 0.03 J 0.29 J 0.02 J 0.03 J 0.44 U 0.27 U 0.25 U 0.22 U

CHROMIUM 12.60 25.80 5.70 20.50 3.10 6.20 13.70 12.90 5.80 J 3.40 J

COPPER 18.20 J 28.10 J 3.20 J 25.40 •1 2.40 J 5:20 J 20.80 U 10.00 5.60 J- 2.70 J-

LEAD 52.60 48.40 3.30 47.50 2.30 2:90 11.70 J 6.80 J 7.50 J- 4.60 J-

MERCURY 0.09 U 0.11 U 0.10 U 0.13 0.10 U 0.09 U 0.07 U 0.07 U 0.07 U 0.06 u

NICKEL 3.60 J 4.00 J 1.10 U 5.80 J 1.00 u 1.60 J 5.20 1.14 U 1.10 U 0.95 u

SILVER 0.35 u 0.44 U 0.20 U 0.27 U 0.18 u 0.22 U 0.68 0.32 U 0.30 U 0.27 u

ZINC 55.80 52.20 5.30 79.00 4.50 11.10 19.90 U 12.90 9.90 U 3.30 u

COMPOUND
LOWER AREA 18B 

STREAM

AREA 8 POND RED ROOT 
CREEK

SD-0103 SD-0104 SD-0801 SD-0802 SD-0803 SD-0804 SD-0805 SD-0806 SD-0807 SD-0602

ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SILVER
ZINC

1.50 U 
0.24 U 
2.80 J 
2.10 J- 
4.60 J- 
0.06 U 
1.00 U 
0.29 U 
3:50 U

1.10 U 
0.23 U 
3.70 J 
4.00 J 

3.30
0.06 U 
0.97 U 
0.57
3.40 U

14.80 J' 

3.80 J 
59.90 J 

138 00 J
193.00 J

0 51 J
30.20 J 

0.87 UJ
480.00 ' J'

11.50 J

3.00 m 
48.30 J

125.00 J
148.00 J 

0.65 UJ
40.90 J 

1.30 UJ 
7408.00 ■ 3

11.10 J 
1.10 J 

33 80 J 
51.30 J

a27UJ

0.54 UJ 
■ 171.00. .J’

1.50
0:05 J- 

16.70

10:00
11.60 J 
0.12 U 
3.30
0.25 U 

12.50 J-

1.50
0.05 J- 

11.80
14.30
18.80
0.10 U 
4.80
0:25 U 

23:40 J-

6.10 J 
6.08 J

28.70 J 
35.80 J
32.70 J 

0.25 llJ 

9.70 J 
0.43 UJ

27.60 J

9.60 J 
2.80 J 

58 00 J
117.00 J 
135 00 J

0.41 UJ 
. 27.80 J 

0.81 UJ
426.00 J

43 30 J 

1.52 UJ 
34.60 J 

195 00 J 
339.00 J 

0.63 J 
22.80 J

1 84 UJ

SULFUR PLANT 
PONDS

SD-0610 SD-0611 SD-0612 SD-0613 SD-0614 SD-0616

ARSENIC 22 80 J 15 60 j- 7.80 SH 'ipisajFJ? 13.90 J.. 3.20
71

CADMIUM 0.49 UJ 7 30 0.51 UJ . 1-40 0.39 UJ 0.43
71

CHROMIUM 14.60 J 111000 j 104i00 j' 24.50 J 22.20 J 30.60 m
COPPER 17.20 144 00 j 91.20 $$ 107’66 3", 3' 54.30 39

LEAD 64 50 J . 153 00 j 40.60 J . 36.90 J , 182 00 J 166.00 m
MERCURY 0.15 J 0.10 u 0 14 j 0.16 0.24 . J .■ itiBs

NICKEL 2.07 UJ 163.00 •F 6:20 j 10.20 J- 1.70 j 3.90 j
SILVER 2.30 J 4:10 j- 1.00 j 0.73 J- 2.90 j 1:90 j
ZINC 15.00 u SB™ill 16:70 u 96.30 J 27.40 j 32.00 j

ESTUARINE

COMPOUND

j RED ROOT CREEK

SD-0601L ; SD-0603 SD-0604 SD-0605

ARSENIC AH AM " 1 ! 15.10 J sn I

CADMIUM 0.93 UJ I 0.70 UJ 1.50 J 0.61 UJ
CHROMIUM 74.80 J < 25 70 J 55.50 J
COPPER 61.90 J 96.10 J 238.00 J 144.00 J

LEAD 155.00 J 117 00 J 170.00 J 11500 J

MERCURY 0.62 J 0.56 J 1.18 J . 1-03 J.

NICKEL 21.70 J 13.40 J 31.50 J 26.00 J
SILVER 1.12 UJ 2.60 J 4.10 J 2.90 J

ZINC 81.00 J 230 00 J

COMPOUND
RED ROOT CREEK

SD-0606 ' SD-0607 SD-0608 SD-0609

ARSENIC
CADMIUM
CHROMIUM
COPPER

LEAD
MERCURY
NICKEL
SILVER
ZINC

61.30 J 
0.56 UJ

113.00 J
125.00 J
205.00 J 

2.64 J 
12.70 J 
3.60 J

104.00 J

105.00 J 
0.56 UJ

74.80 J
112.00 J
228.00 J 

2.10 J 
15.30 J 
5.60 J

104.00 J 
l

55.20 IT 
6.72 J 

64.90 J
201.00 J
114.00 J

24.00 J 
4.50 JV 

.- 207.00 _.J .

43.20 J 
0.65 J

37.20 J 
104 00 'J

70 90 J 
0.88 J 

25.00 J 
3.60 J

-~ja7_.oo^L

FRESHWATER ESTUARINE

SEDIMENT SEDIMENT
COMPOUND QUALITY CRITERIA QUALITY CRITERIA

Ontario : Ontario NOAA NOAA
LEL SEL ER-L ER-M

ARSENIC 6 33 33.00 85.00
CADMIUM 0.6 10 5.00 9.00
CHROMIUM 26 110 80.00 145:00
COPPER 16 110 70.00 390.00
LEAD 31 250 35.00 110.00
MERCURY 0.2 2 0.15 1.30
NICKEL 16 75 30.00 50.00
SILVER NCA NCA 1.00 2.20
ZINC 120 820 120.00 270:00

P~*CT nponyra RA*¥TAH AFWeiAL 
PHASE I

REMEDIAL NVESTIQATIOH
EDISON. NEW JERSEY
CUENT NAME:

USl army corps of
OKIE:
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Notes: Sample locations with an “SW* prefix were sampled for

both surface water and sediment 
Sample locations with and "SD" prefix were sampled for 
■MthMwr only because location dry during August sampling event
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ANALYTICAL METAL RESULTS (MG/KG) - SEDIMENT 
CENTRAL DITCH DRAINAGE AREA 

FRESHWATER

COMPOUND
UPGRADIENT 

PONDED AREA
ISOLATED FRESHWATER POND

SD-1621 SIM 622 SD-1623
j

SD-1626 SD-1627

ARSENIC
COPPER
LEAD
MERCURY
SILVER
ZINC

19.40 J 
0.16 UJ 
0.37 UJ 

84.20 J

0.17 UJ 
0.54 J 

55.90 J

23.90
0.12 U 
0.31 U 

22:60

3.00
je.90

5.70 J+ 
0.11 U 
0.37

11.70

12.40 J 
12.20 J 
0.18 UJ 
0.73 J 

19.10 J

ESTUARINE

COMPOUND

CENTRAL DITCH ESTUARINE
PONDS

UPGRADIENT 
PONDED AREA

SD-1101 SD-1102 SD-1103 SD-1104 SD-1625 SD-1624

ARSENIC
COPPER
LEAD
MERCURY
SILVER
ZINC

29.40
24.80 _

0.16 U 
0,68

85.80

15:60
33.90

~rwtmr;
0a16
0.43

86.00

3.00
1170
21.30
0.10 U 
0.23 U 

56.10

23:60 21.80 J 5.00
12.70
19.10 J+ 
0.14 U 
0.66

32.00

64.50 '.y 4: Z3S.0Q,-J/

’-88.50 ’;- . .;eoo.oo J
0.^'.J-- • l,
0 50 ' 1.80 J

FRESHWATER 1 ESTUARINE

SEDIMENT SEDIMENT
COMPOUND QUALITY CRITERIA QUALITY CRITERIA

Ontario Ontario NOAA NOAA
LEL SEL ER-L

■ i

ER-M

ARSENIC 6 33 33.00 85.00
COPPER 16 110 70.00! 390.00
LEAD 31 250 35.00 110.00
MERCURY 0.2 2 0.15> 1.30
SILVER NCA NCA 1.00! 2.20
ZINC 120 820 120.00: 270.00

VKS50K]
PRWECT n^ORMBI RARITAN ARSBIAL j

PHASES

REMEDIAL INVESrnQATION , |r„ryEDISON.__________________W JERSEY
CENTRAL DITCH DRAINAGE

CUEMT NAME: OTE------------------ NUK* „-------
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GRAPHIC SCJJJC 

ia»

1 laoh » 300 ft

GRAPHIC SCAIX

1 laoh - 3400 ft

!!

Notes Sample location! with an 'SW* prefix were sampled for 

both surface water and sediment
Sample locations with and "SD* prefix were sampled for
sediment only beeanae location dry during August sampling event

NOTE: FIGURE CONTINUED ON NEXT PAGE.



I

ANALTICAL METAL RESULTS (MG/KG) - SEDIMENT 
OLD RED ROOT CREEK DRAINAGE AREA 

ESTUARINE

COMPOUND
ASSOCIATED DITCHES - AREA 16 OLD RED ROOT CREEK

SD-1611 SD-1612 SD-1615 SD-1616L SD-1617 SD-1618 SD-1628 SD-1629 SD-1630 SD-1606 SD-1607

ANTIMONY NA NA NA NA 4.30 UJ NA NA NA NA NA 3.30 UJ
ARSENIC 44.40 1 8.70 J 36.10 J 152.00 J 40.10 J" 45.70 J 25.10 42 30 J 43.00 J 43.80 J
CADMIUM 0.99 U 0.61 J 0.20 J 1.40 J 1.10 U 1.40 J 0.37 J 1.40 U 0.10 UJ 2.40 J 3.30 J
CHROMIUM 64.10 J 30.50 J 13.20 J 63.60 J 58.00 J 50.70 J 28.70 J 28.30 9.60 J 49.40 J 61.60 J
COPPER 129.00 IX 171.00 J 27.60 J 152.00 J 116.00 J 118.00 J 147.00 J 63.60 11.60 J 100 00 j: 131 00 J
LEAD 133.00 J 178.00 X 49.40 J 114 00 J 104 00 J 95 10 J 174.00 J 60 10 12.20 J 85.B0 X 101 00 J
MERCURY 0.54 3 0.55 X 0.20 UJ 0.B9 J 0.53 J 0.65 J 0.43 J 1.00 U 0.19 uj; 0.67 3 0.51 J
NICKEL 33.80 J 17.90 J 4.60 J 28 90 J 30 70 J 2J '0 J 17.80 J 27.90 2.60 J 41.90 J:. 52.30 J
SILVER 2.40 J 1.10 UJ 0.69 U 4.30 L 2.40 J 3.50 U 1.00 U 2.10 U 0.45 uj: 0.73 UJ 1 90 J
ZINC 230 00 J 116.00 J 60 20 J 259.00 J 247.00 J 219.00 J 144.00 T* 279.00 19.90 J 525.00 J 624.00 J

FRESHWATER ' ESTUARINE

t SEDIMENT SEDIMENT
COMPOUND QUALITY CRITERIA QUALITY CRITERIA

] Ontario Ontario NOAA NOAA
LEL SEL ER-L ER-M

ANTIMONY NCA NCA 2.00 25.00
ARSENIC 6 33 33.00 85:00
CADMIUM 0.6 10 5.00 9:00.
CHROMIUM 26 110 80.00 145.00
COPPER ; 16 110 70.00 390.00
LEAD 31 250 35.00 110:00
MERCURY 0.2 2 0.15 1.30
NICKEL 16 75 30.00 50.00
SILVER NCA NCA 1.00 2:20
ZINC 120 820 120.00 270:00

COMPOUND
OLD RED ROOT CREEK AREA 19 SW 

WETLANDS
SOUTHWEST DITCH

SD-1608 SD-1609 SD-1610 SD-1631 SD-1906 SD-1911 SD-1215 SD-1216 SD-1619 SD-1620

ANTIMONY 3:50 UJ 1.70 UJ NA 2.90 J~ NA NA NA 2.00 UJ NA NA
ARSENIC 39 30 J 29.50 J 50 00 J 46.80 iJT' 21.10 U 31.80 U 26.40 J 34.60 J 95.60 J 44.70 J
CADMIUM 2.90 J 0.89 J 0.94 J 1.30 J 0.49 UJ 0.78 UJ 1.60 J 1.20 J 0.97 U 1.30 J
CHROMIUM 57.40 J 47.80 J 3960 J 49.00 J 14.30 J 20.50 J 70.70 J 58.10 J 39.30 J 77.00 J
COPPER 125.00 J 73.80 J 100.00 J 72 70 J 47.20 J 65.10 J 155 00 J 132.00 J 437.00 J 155.00 J
LEAD 94.80 J 69 30 J 88.20 X 69.60 J 37.10 J 54.70 J 158.00 J 103 00 J 223.00 J 123.00 J
MERCURY 0 57 J 0.29 J 0 53 X 0.31 J 0.39 J 0.41 J 0 83 X 0.65 J 0.55 UJ 0 78 J
NICKEL 48.20 J 34.90 'X 41.40 a* 36.20 J 6.70 J 6.20 J 32.70 1# 27.20 J 29.60 J 34.90 J
SILVER 1.40 ssg 0.49 UJ 0.99 UJ 0.59 UJ 1.50 J 1.60- J 3.70 spf 2 00 m 1.30 UJ -3.10 J
ZINC 591.00 201.00 X 20600 J 183.00 _J_ 24.90 J 25.40 J 264.00 iH 233.00 PiSHS 268.00 J

COMPOUND
WEST DITCH

SD-1601 SD-1602 SD-1603 SD-1907

ANTIMONY NA NA 1.10 U NA
ARSENIC 41.10 J 22.50 J 24:70 26.60 J
CADMIUM 0.81 J 0.29 U 0.28 U 1.00 UJ
CHROMIUM 47.80 J 43.00 J 21.20 32.30 J
COPPER 107.00 fii 33.10 J 30.00 92.10 J
LEAD 98 30 J 42.60 J 28.90 76.30 J
MERCURY 0 65 J 0.44 UJ 0.14 U 0 60 J
NICKEL 26 30 J 16.90 J 11.90 17.80 J
SILVER 1.50 J 1.00 J 0.70 2.40 J
ZINC 164 00 J 79.40 J 73.10 141.00 J

COMPOUND
DRY TRIBUTARY 

AREA 16
AREA 19

FOREST. WETL.
AREA 19 NE WETLANDS AREA 19

SW WETLANDS
OLD RED

ROOT CREEK
ASSOCIATE

ARE
.D DITCHES
A16

SD-1801 SD-1802 SD-1801 SD-1903 SD-1908 SD-1909 SD-1910 SD-1904 SD-1905 SD-1604 SD-1605 SD-1613 SD-1614

ANTIMONY NA NA 2:090 U NA 1.16 U NA NA NA 1.31 U NA NA NA NA

ARSENIC 3.30 J- 6.90 J- 25 900 J 78.10 J 3.50 39.20 U 8:90 U 8:30 U 6.10 3.20 1.70 J+ 21.00 J 6 10 J

CADMIUM 0.05 0.23 0.780 0.74 UJ 0:26 U 2.20 J 0.55 UJ 0.51 UJ 0.30 U 0.06 U 0.05 U 0.34 U 0.17 03

CHROMIUM 16.80 22.80 15.300 16.90 J 9.10 35.50 J 28.50 w 10.90 J 6.60 18.00 9.50 34.00 ;X 12.30 j

nppppR 48 30 48 30 39.800 10B.00 J 9.60 8910 J 31 50 J 20.00 J 20.20 12.30 11.00 49.50 24 80 J

LEAD 586 00 171 00 37 900 60.90 J 4.60 65 90 J 21.30 J 11.10 J 17150 14.00 6.40 84 30 x 28.80 j

MERCURY 0.11 U 0.18 U. 0.100 u 0.39 J 0.07 U 0.38 J 0.15 UJ 0.06 U 0.12 U 0.09 U 0.2b J 0.36 UJ

NICKEL 3.80 7.40 5.200 13.20 J 2.40 20.20 J 4.80 j 2.40 J 4.00 1.30 U 1.90 IB 50 . J , 4.30 UJ

SILVER 0.95 0.50 0.400 U 1.40 J 0.38 J- 1.40 J 0.67 UJ 0.62 UJ 0.58 J- 0:26 U 0.25 U 0.90 J 0.85 UJ

ZINC 21.70 J 56.50 J 23.500 59.10 J 72.90 £ 254.00 ‘.I. 20:10 j 13.40 J 26.50 5.10 14.60 94.40 J 41.00 J

l

-

PRWECT RARTTAN AR8ENAL
PHASE 1

REMEDIAL tJVESTlQATlON irocrv
EDISON. NEW JERSEY

*uu<DH v*^ Kjwrti/fmninim CUENT NAME:

US. ARMY CORP8 OF ENQMEERS

QMEs
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- TUB STt MAP HAS ION ADAPTED THOM A PHOTOORAMMETMC 
■ASEMAP or THE FOOMEO RAMTAN ARSENAL PREPARED Dr

SM^s'wafl?'" ovMruoHT PMeToe,"w» un°»

ANALUCAL METAL RESULTS (MS/KG) - SEDIMENT 
COUNTY PARK DRAINAGE AREA i 

FRESHWATER I

COMPOUND
OPEN LAWN DITCH

1
MAINTENANCE

AREA DITCH

SD-1003 SD-10O4 SD-1005 SD-1012*

,i

SD-1007 SD-1008

ARSENIC 7,40 1.30 4.40 5.60 "“•isairrr
CADMIUM 0.77 UJ 0.37 U 0.44 U 0:40 U 0.32 U ' 2.60 J
CHROMIUM 9.60 J 3.50 8.80 10.10 11.50 44:20 J
COPPER 324.0Q J 7.20 J 9.10 J 13.20 J 14.60 J 84.70 J
IRON NA NA NA NA NA NA
LEAD 5.70 J 9.80 J 15.70 J
MERCURY 0.13 UJ 0.07 U 0.08 U 0.07 U 0.06 U
NICKEL 7.60 J 5.00 4,10 5.80 15.00 24.B0 J
ZINC 117.00 J 32.50 U 27.70 U 40.20 U 104.00

* SD-1012 Is a duplicate of SD-1005.

MAINTENANCE
AREA DITCH

WESTERN 
BOUNDARY DITCH

AREA 10 SO. 
BORD. DITCH

SD-1009 SD-1010 SD-1011 SD-1001 SD-1002 SD-1008

'"sa^rr 1.20 J- 1.70 J- 1:30 U 2:90 J-
0.48 U 0.41 U 0.26 U 0.38 U 0.41 U 0.35 U

24.20 13.10 3.00 6.30 5.40 6.70
4.10 J i‘",r29.7t(TJ"; 7.90 J 8.80 J

NA NA 4660100 J 23500.00 .J ■ NA 5530.00 J
272 00 J 14.80 J 5.50 25.50 12.00 J 10.80

0.10 u 0,09 U 0:05 U 0.07 U 0:08 U 0.07 U
9.40 9.30 1.90 3.40 2.40 3.10

118.00 83.80 20.40 U 51.20 J 29.70 U 14.00 U

COMPOUND

ARSENIC
CADMIUM
CHROMIUM
COPPER
IRON
LEAD
MERCURY
NICKEL
ZINC

FRESHWATER

SEDIMENT
COMPOUND QUALITY CRITERIA

Ontario Ontario ,
LEL SEL

ARSENIC 6 33
CADMIUM 0.6 10
CHROMIUM 28 110
COPPER 16 110
IRON 20000 40000
LEAD 31 250
MERCURY 0.2 2
NICKEL 16 75
ZINC 120 820

1 H^ORMER RARTTAN ARSENAL ,

PHASED
REMEDIAL INVESTTOATTON

EDISON.NEW JERSEY
CLIENT NAME:

US. ARMY CORPS OF ENGINEERS
DATE FIGURE t :

4-40A/6/95



i

j££

H

Lead

o

B

SWE/ABOVE 
SWE/BELOW 
SWF/ABOVE 
SWF/BELOW 
Surface Water 
Drainage Area

SWE/ABOVE = 

SWE/BELOW = 

SWF/ABOVE = 

SWF/BELOW =

NOTE:
DUE TO OVERLAPPING SYMBOLS, 
NOT ALL SAMPLING LOCATIONS 
MAY BE EVIDENT.

- NOT TO SCALE -
DESKNESS/COMSULTANTC

ESTUARINE LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA
ESTUARINE LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA
FRESHWATER LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA
FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

PROJECT NAME-
FORMER RARITAN ARSENAL 

PHASE II
REMEDIAL INVESTIGATION

EDISON.
CUENT NAME

U.S.

NEW JERSEY

ARMY CORPS OF ENGINEERS

LOCATIONS EXCEEDING 
LEAD

GUIDELINES IN SEDIMENT
DATE:

04/12/95
FIGURE f: 4-41
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Arsenic
• SWE/ABOVE 

SWE/BELOW 
SWF/ABOVE 
SWF/BELOW 
Surface Water 
Drainage Area

SWE/ABOVE = 

SWE/BELOW = 

SWE/ABOVE = 

SWF/BELOW =

tYvjTKiBBr'n
PROJECT NAME

FORMER RARITAN ARSENAL
PHASE IIUAftOUVLKJ

DESGNERS/CONStltTAHre

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY
CLIENT NAME:

NOT TO SCALE - U.S. ARMY CORPS OF ENGINEERS

ESTUARINE LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA
ESTUARINE LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA
FRESHWATER LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA
FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

DATE

LOCATIONS EXCEEDING 
ARSENIC

GUIDELINES IN SEDIMENT
FIGURE #:

04/12/95 4-42
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Copper
• SWE/ABOVE 
O SWE/BELOW 
■ SWF/ABOVE 
® SWF/BELOW 

Surface Water
Drainage Area

SWE/ABOVE = ESTUARINE LOCATIONS EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWE/BELOW = ESTUARINE LOCATIONS NOT EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWF/ABOVE = FRESHWATER LOCATIONS EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWF/BELOW = FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

NOTE:
DUE TO OVERLAPPING SYMBOLS. 
NOT ALL SAMPLING LOCATIONS 
MAY BE EVIDENT.

- NOT TO SCALE -
KSKHOB/CONSULTAXrc

PROJECT NAME:
FORMER RARITAN ARSENAL

PHASE II
REMEDIAL INVESTIGATION

EDISON. NEW JERSEY

LOCATIONS EXCEEDING 
COPPER

GUIDELINES IN SEDIMENT
CLIENT NAME:

U.S. ARMY CORPS OF ENGINEERS
DATE: FIGURE #: . ~
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Zinc
• SWE/ABOVE 
O SWE/BELOW 
■ SWF/ABOVE 
B SWF/BELOW 

Surface Water 
/\/ Drainage Area

SWE/ABOVE

SWE/BELOW

SWF/ABOVE

SWF/BELOW

ESTUARINE LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA
ESTUARINE LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA
FRESHWATER LOCATIONS EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA
FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

PROJECT NAME:

NOTE:
DUE TO OVERLAPPING SYMBOLS, 
NOT ALL SAMPLING LOCATIONS 
MAY BE EVIDENT.

- NOT TO SCALE -

EDISON.

FORMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION
NEW JERSEY

CLIENT NAME:
DATE:

U.S. ARMY CORPS OF ENGINEERS

LOCATIONS EXCEEDING 
ZINC

GUIDELINES IN SEDIMENT

04/12/95
FIGURE #:

4-44
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1

MANAGERS HCSIGNERS/CONSULTAKTS

PROJECT NAME:
FORMER RARITAN ARSENAL

PHASE II
r REMEDIAL INVESTIGATION
EDISON. NEW JERSEY
CLIENT NAME:

- NOT TO SCALE - U.S. ARMY CORPS OF ENGINEERS

Nickel
• SWE/ABOVE 
O SWE/BELOW 
■ SWF/ABOVE 
® SWF/BELOW 

Surface Water 
/\/ Drainage Area

SWE/ABOVE = ESTUARINE LOCATIONS EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWE/BELOW = ESTUARINE LOCATIONS NOT EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWF/ABOVE = FRESHWATER LOCATIONS EXCEEDING
FEDERAL OR STATE REGULATORY CRITERIA

SWF/BELOW = FRESHWATER LOCATIONS NOT EXCEEDING 
FEDERAL OR STATE REGULATORY CRITERIA

LOCATIONS EXCEEDING 
NICKEL

GUIDELINES IN SEDIMENT
DATE: [FIGURE #: ~

04/12/95 4-45
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FORMER RARITAN ARSENAL
PHASE II

miMU REMEDIAL INVESTIGATION
EDISON. NEW JERSEY
CLIENT NAME: - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

— _ _ _ _ jL5.^ARMY_CORPS OF ENGINEERS
DATE

COPPER, LEAD, AND ZINC 
CONCENTRATIONS IN 
SEDIMENT (mg/kg)

IF1GURE #:
4-46
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Sampling Location

PROJECT NAME:
FORMER RARITAN ARSENAL 

PHASE II
REMEDIAL INVESTIGATION 

EDISON._ _ _ _ _ _ _ _ _ ________ NEW JERSEY
CUENT NAME: ~”

U.S. ARMY CORPS OF ENGINEERS

COMPARISON OF ARSENIC AND 
LEAD CONCENTRATIONS IN

SEDIMENT (mg/kg)
DATE: “' (FIGURE #:
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Sampling Location

FORMER RARITAN ARSENAL
PHASE II

REMEDIAL INVESTIGATION
EDISON. NEW JERSEY
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CLIENT NAME:
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PROJECT NAME:

FORMER RARITAN ARSENAL 
PHASE II

REMEDIAL INVESTIGATION 
- ...................................... NEW JERSEY

U.S. ARMY CORPS OF ENGINEERS

COMPARISON OF TOC AND 
ARSENIC CONCENTRATIONS IN 

SEDIMENT (mg/kg)
DATE:

04/13/95
iFtetjRE h
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DATE:
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FiGtiRE A

4-50



O
M

C
i 4/1

9/
M

AREA 10 - SVOCs AND METALS IN SOIL EXCEEDING NJDEP CRITERIA 
ALL VALUES IN (mg/kg)

Sample ID:
Date Collected:
Depth(feet):

SS-1054A
8/16/94
0.0 - 0.5

SS-1055A
8/16/94
0.0-0.5

SS-1056A
8/16/94
0.0 -0.5

SS-1057A
8/16/94
0.0 - 0.5

SVOCs

BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)RJJORANTHRENE
BENZO(K)FLUORANTHRENE
INDEN0(1,2,3-C,D)PYRENE

b!420 U 

, 0420 U 
0420 U 
0420 U

"0!420 u
' ' - „•(

0.400 U 
0.400 U 
0:400 U 
0.400 U 
0.400 U

1.300 '

1 300
1 400
1 500 
0.540

0.051 J 
0.410 U 
0.410 U 
0.410 U 
0:410 U

METALS

ARSENIC

!
6;8 J- 3.8 J- 5.3 J- 3.5 J-

Notes: Sample locationswith an "SW* prefix were sampled for;
both surface water and sediment. j „
Sample locations with and *SD* prefix were sampled for 
sediment only because location dry during August samj

- THIS SHE MSP HAS KIN ADAPTED FROM A PHOTOORAMMCTRK

BASEMAP OF TNI FORMER RARITAN. ARSENAL PREPARED BY ________

WOD CORPORATION (12/X2/R2 OVERFLIGHT PHOTOGRAPHY) UNDER 

SUBCONTRACT TO WESTON.

Sample ID:
Date Collected:
Depth (feet):

SS-1058A
8/16/94
0.0-0.5

SS-1059A
8/16/94
0.0 - 0.5

SS-1060A
8/16/94
0.0 -0.6

SS-1061A
8/16/94
0.0 - 0:5

SVOCs

BENZQ(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHRENE 
BENZO(K)FLUORANTHRENE 
INDENO(1,2.3-C,D)PYRENE

0.068 J 
.0.076 J 
0.210 J 
0.120 J 
0.350 U

0.400 U 
0.400 U 
0.400 U 
0.400 U 
0.400 U

3.200
1.700
3 900 
3.900 I 

0.970 _

0.120 J 
0.130 J 
0.180 J. 
0.180 J 
0.460 U

METALS

ARSENIC

)

3.4 3-
I

12:8 J- 2.2 J-

NJDEP NJDEP NJDEP

y COMPOUND RDCSCC ; NRDCSCC IGWSCC

SVOCs

BENZO(A)ANTHRACENE 0.9 4 500

BENZO(A)PYRENE 0.66 0:66 1CX)

BENZO(B)FLUORANTHRENE 0.9 4 50

BENZ0(K)FLUORANTHRENE 0:9 4 500

INDENO(1,2,3-C.D)PYRENE 0.9 4

METALS
ARSENIC 20 20 20

’PKUEC1 RARTTAN AR8Bm
PHASED ...

REMEDIAL INVESTIGATION
EDISON.1-----------------------------------------------------------jjpV JERSEY

ANALYTICAL RESULTS
AREA 10 SOIL SAMPLES

CLIENT NAME: DATE: ; FIGURE

4/18/95 4-51
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